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WITH 


The manner of Ornamenting theſe ſeveral ſorts of Di- 
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Rhombs, and the other of thirty. 
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TO THE 


READ E R. 


by HIS Treatiſe of Dialling conſiſteth, as 
before, of Geometrical and Inſtru- 
mental Dialling : And the Acceptance 
12 it hath found among the Ingenicus, 
. bath Encouraged me to add « Third 
27 Part, namely, an Arithmetical way 


Pr the Tables of Hour-diſtances of all declining Dial, 
from one deg. of Declination to 60 deg. which I have Cab. 
culated my ſelf, aud I think they are very exattiy done, ſo 
that you may depend upon them. The Inſtruments by which 
Dialling may be performed are many, but among ft them «ll 
IT think I have made choice of the Beſt, namely, a Ruler , 
accommodated with Scales and Lines neceſſary for that 
urpo 
1 {+ Fun Scale, is a Scale of Hours, each Hour divided 
4s the bigneſs of the Scale will permit, being proper for all 


Dials that have no Declination, as the Horizental, the Di- 


rect South and North, whether Upright or Reclining, ex- 
cept the Stiles height be leſs than 10 deg. Mien that hap- 
_ there are other Scales for that purpoſe ; and this Scale 
ath the Letters ( Heurs) at the beginning. 
The Second Scale, is a Scale of 90 deg. anſwerable to 


the Scale of Hours, and may be divided as the length of th 


Scale will give leave: This Scale and the firſt, wall together | 


10 
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by the Canons of Artificial Sines aud 
Tangents : And there are in it, as be- 


4 
2 how many deg. and min. of the Equanoctual , id 


=_ 


— 
id . * q 


To the READER. 


The Third Scale, is a Scale of Latitude, known 7 4 


Letters (Lat.) at the beginning. 

The Fourth and Fifth Scales, are two Scales of Hours 
of a different length, either of them will ſerve to make Eaſt 
Weſt, Equinoctial, and Eguinoctial declining Dials. 

Both theſe Scales together, ſerve to draw all ſuch Dials, 


wheſe Stiſe is but of ſmall Elevation, and the Centre of the 


Dial is left cut, and are known by the Letters (G. Pol:) 
and (L. Pol.) at the beginning. | 
I: is proper to have two or three Lines of Chirds (upon 


your Ruler) of ſeveral Raduſes , and ſo have you à compleat 


uler, 

= And therefore if any Perſon be delighled with Recreation 
of this Nature, and hath not much Time to ſpend, they are 
here fitted with an Inſtrument which will diſpatch preſently 
and perform it exattly ; they need not to fear to looſe them- 
_ ſelves in a Wilderneſs of Lines, nor out run the limits of 
the Plane, by infinite Excurſion (two inconveniencies which 
the common way of Geomewrical Dialling is ſubje& to) 
they are here acquitted of both, having nothing to do but to 
draw the Dial it ſelf, contracted within the limits of the 
Plane. .If any want Skill in the Mathematicks let them 
not deterr from this Subjett, for there is little required of 
them. Tf ſomè think the Canon more exact, ſo do I, but 
not ſo enſy to be under ſtood, nor ſo ready in uſe , nor ſo 
ſpeedy in performance, nor truly fo well fitting the Capaci- 
ties of all Perſons. T ſhall ſay nothing in Commendation 
of this Book, hoping it Will ſpeak for it ſelf, T remain a 
Nell. wier to the Mathemaricks, 


Joun Goon, 


To th 


To the AUTHOR , on his Ingenious BOOR. 
Intituled, '7he AxT of SHADOWS : Or; 
UNIVERSAL DIALLING» 


J. 


Oes Time ( /ub Deo) nolens volens Rule 
The Univerſe with uncontrolled Sway 2 
Do both. Nature and Art, Wiſeman and Fool, 
His Law of Limit, all alike Obey ? 
Do all vifible thiags on Time depend: 
In Time Begin, Perſe, and make their End? 


II. 


Does every Orb of each denomination, | 
Whether the fixed Orbs or Wanderers, 

Keep Time's unbrok-n Law ot Limitation : 
By Minutes, Hours, Days Weeks, Months & art? 

Does Time's Progreis admit of no Celfation, 

Till Eternity ſtop his Numeration ? 


III. 


Is Time that's paſt beyond retrievement loſt, 
Impoſſible to be reſtor d again? 

Does time that's preſent fly more ſwift than Paſt 
And ne'er one Moment, in. one ſtay remain? 

Can nothing ſtop Time's Feet, none hold his Wings, 

Empires nor Emp'rors, Kingdoms nor their Kings? 


wo 


Can neither Strength, Power, nor Policy ? 
Can neither Wiſdom, Learning, Wit nor Art, 
Riches, Grandeur, Honour, nor Majeſty, 
Stop Time's fleet Pace, or his Progreſs revert ; 
Nor Favour, nor Intereſt, nor Bribery 
Stay Time's ſwift Paſſage to Eternity? 


V. 


Does Time more ſwift than Thought or Fancy run; 
Vet fo, that he doth a fit Seaſon lend 
To ev'ry Purpoſe underneath the Sun 
For to Begin, Perfect, and make its End? 
Does Time fule all things, yet all things Obey 
Tnat will accept his Service, while they may 4 


VI. 


If then, Time be the Beſt Thing we Enjoy 
Of all Sz&-/anar Bleſſings we receive; 

And greateſt Wiſdom be, Time well r'Imploy z 
Which being loſt, we never can retrieve : 

Sure from theſe Premiſes, I may inferr, 

To watch Time's Paſſage, ſhould be our chief care. 


VII. 


If fo, then ſure I may, (without denial) 
Attirm that the moſt Uſcful Art, which by 
The Art of Shadows, or a True made Dial, 
From the Sun's bright Reflection, to each Eye, 
Doth ſhew us how, (by eaſy definition?) | 
Tunis ſwift Accomptant, ſums up his Addition. 


VIII. 


Then ſure above all, that etre writ. the Art, 

For Plainnef, Fulneſs, Shortneſs,and Perfection, 
GOOD doth this Univerſal Good impart, 

To all Capacities, by his Direction: 
For, both by Inſtruments, and Calculation, 
GUUD above all, makes good his Application. 


Wa. Bx1TTAIN, Philomath. 


'}  Troght the following Pathematical Driences, 


n; By the AUT HVR, wiz. +» 
Wiziting, Arithmetich, 
Geometry, Dialling, 

| | Trigonometry, Navigation, 

Aſtronomp, Yeaſuring, 

| Ceogzaphy, Surveying, 
8 Gauging, 


| Alſo the Uſe of the Globes and Maps, after an eaſy 
Met bod. Likewiſe Land Surveyed, and Maps drawn of the 


Co 
And ©un-Dials made of what kind ſoever, either 
Direct, Declining, Reclining, Iuclining, Convex or Reflex. 
Alſo, the five regular Platonicat-YFodirs, cut in 770d, 
and adorn'd with variety of Sun-Dials ; being Proper and 
£ ornamental for Gentlemen: Gardens. | 
Perſons Taught Abroad. By FOHN GOOD. 


At the Old Mathematical - Shop. the Croſ· Dagger: in Moores 
| Fields, are Made and Sold by E. CULPEPER, 


1 LL ſorts of Mathematical-Inffruments in Silver, 
5 Braſs , Ivery, and Wed, accurately Divided, and 
| Uſefull for Sea and Land; with Books of the Uſe of them. 

Large Braſ;-Horizontal-Dials , Univerſal-Dials , for the 
Pocket; all forts of Rules and Compaſſes ; Load-ſtones ſet 
in Gold and Silver, &c. | 

Portable Microſcopes, both double and ſingle, very much 
Improv'd, the Glaſſes being Ground to the greateſt Perfe- 
| Qtion, and every part of them ſo well adabted to the pur- 
poſes both of Uſe and Entera:nment, in diſcovering all the 
| | Curious Works of Nature in thoſe Minute Obje&s, which the 

| Hye cannot reach, that he may be bold to ſay, No one in 
8 _ has the Like both for Goodneſs and Variety of 
or y 
Long Teleſcopes, others for the Pocket neatly fitted up 
| with Silver and Braſs ſlyding-Heads: True-ground Specta- 
cles, made of the Clearefi-Glaſr, Approved of by the moſt 
Skillful in Opricks ; with all forts of Reading and Burning 
Glaſſes, Perſpectius Glaſſes, Priſms, &c. All $ ld at Reaſo« 
nable Rates. | 
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A Neceſſary 


| NTRODUCTION; 


+ Conhiſting of | 


PROBLEMS and DEFINITIONS, 


Geometricaland Aftronomical : 


FOR THE 


More eaſy apprehending, and ready Performing 
of the ſeveral Matters and Things contain d in 
the following TREATISE., - 


mm 


)——- 


PR O B. I. FI G. I. 


Upon am Point (as O) taken in the Right-Line 
QR, to erect a Perpendicular OS. © 


I, PEN your Compaſſes to any ſmall 
Diſtance ; and ſetting one Foot in 
the given Point O, with the other 


Foot makes Marks on both the fides 

of O, as at T and V. 
2. Open the Compaſſes to any Diſtance, grea- 
ter than the former, and ſetring one Foot in T, 
ith the other deſcribe the Arch þb :. Alſo, with 


Ihe ſame Diſtance, ſer 7 Foot in V, and * 


cular to the given Line QR. 


draw the Line CD fo that it may only touch the 


4 2 1 2 
the other deſcribe the Arch gg, croſſing the former 
Arch / in the Point 8. | : 

3. Draw the Line OS, and it will be Perpendi- 


PER o B. II. FI o. II. 


A Right-Line given, how to draw axother Right- 
Line, which ſhall be Parallel thereunto at any 
Diſtance required. «6h 


E the Line given be AB, unto which is 

required to draw another Kight-Line CP, Da 
which ſhall be Parallel to the former Line AB, ©;* 
and at the Diftance AC. be 
1. Open your Compaſſes to the Diſtance AC, 
then ſet one Foot in the Point A, with the other 
deſcribe the Arch C; Again, place one Foot in B, *. 
and with the other deſcribe the Arch D; then 4 


two Arches C and D, ſo ſhall the Line CD fo 5 
drawn, be Parallel to A B, and at the Diſtance Na 
required. | 


_ | of 
| Aſtronomical De ſinitions. ty 


12 HE Horizon is that part of the Heavens N ver 

as 4 quick Eye can diſcern in an open is, 
Place; which divides the Heavens into two equal 
Parts. The middle Point of rhe Heavens which is A; 
over our Heads, is called the Zenith; and that MC, 


= 


under our Feet the Nadir. he 


2, The N. 


rmer 


endi- 


1ebt- 


f any 


ch is 
P, 
AB, 


AC, 
ther 
n B, 
then 


[3] 


2. The Meridian is a great Circle of the Hea- 
yens, paſſing through the Poles, the Zeniih and 
adir, in which the Sun is at Noon, and at 
welvea Clock at Night. 

3. The Equinethal is a great Circle of the 
Heavens, dividing it into the Northern and South- 
ern Hemiſpheres; and takes their Names from the 
two Poles, that beiug call'd the Northern Hemi- 
phere, in which the North. Pole is ſcated, and 
that the Southern in which the South- Pole is ſeated. 
Unto this Circle when the Sun in his Annual 
Motion arriveth, (which is twice a Year) the 
Days and Nights are of an equal length through 
he whole World. ; 

This Circle cutteth the Axis of the World at 
Right Argles, and is ſeared in the Heavens every 
ways co deg. diſtant from either of the Poles, 

4. The two Topicks are Smaller Circles of the 
Heavens, deſcribed parallel to the Equincctial 
Circle, and at 23 deg. 30 min. diſtance therefrom 
that being the greateſt Dec/ination that the Sun 
hath from the Equinoctial towards either of the 
Poles. Of theſe Circles one is called the ie 
of Cancer, or Nothern Trop.ck; the other the 
Tropick of Capricorn, or Southern Tropick. Theſe 
two Circles are th: Bounds or Lim its of thu Sun's 
Courſe, for between them he always movetb, re- 
ver going more Northward or Southward, ( that 
is, declines not nearer to any of the Foles) than 
23 deg. 30min, Wherefore, when the Sun ia his, 
Annual Motion, ſhall arrive to the 17repick of 
Cancer, which is about the 10th or 11th of Aue 
he maketh- the longeſt Days to all inhabit᷑ the 
Northern Hemiſphere. 7 when he arriveth = 

2 rag 


[4] 
th: Tropick of Capicorn, which is about the 11th 
of December, he maketh the ſhorteſt Days to thoſe 


that inhabit the Northern, and the longeſt to 
thoſe of the Southern Hemiſphere. 


— 
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How to find a True Meridian line; and the Azi- 
muth of the Sun. 


T is very neceſſary to have a true Meridian- ¶ the 
line, which may be obtained many ways, but WW the 
the beſt I know for Practice is this; Li 
Get a plain thick Board of a Foot Square, or lf the 
more. then in the middle, or as near as may be, 
faſten a ſtrong Iron Pin, about three Inches long,  — 
and make it ſo faſt, that it will not ſhake or yield 
in the leaſt ; It matters not whether ir be exactly E 
Perpendicular, or not. | 

Set this Board Hoiizontally,with Earth or Sand 
upon the Ground; about Nine a Clock ſee where I! 
the Head of this Iron-pin (which mult be ſharp 
at top) giveth its Shadow upon the Board, mark 
that Place: Then take a wooden Ruler, ſharp al- 
ſo ar the end, and lay it ſo, upon the ſharp endl © 

of the Iron-Pin, that the ſharp end of the Ruler, © t 
may touch the Mark, then carrying it ſteady, W 
deſcribe a Circle. 

Come again about Three a Clock in the After- f 
noon, and mark where the Shadow of the Top x 
of the Iron-Pin is in that Circle again. 

Draw a Line from thoſe two Marks, which x 
will be Eaſt and Weſt, and the Perpendicular to f 
that Line will be a true Meridian-Line. n 

ut 


151 


But becauſe the Sun may be under à Cloud, 

hen you come at Three a Clock, you may make 

hree or four more Circles, and uſe them as you 

ſed this. | 
When you have a True Meridian line, you 
ill eafily find the Sun's Azimuth, or Diſtance 

from the South; for dold but up a Plumb-line, and 

the Angle which the Shadow maketh with the Me- 

ridian-Liner is the Azimuth; or you may lay the 

Edge of your Quadrant to the Meridian Line, and 

the Shadow of the Plumb line paſſing through 

the Center, will give you the Azimuth in the 

Limb, and better than if you Calculated it by 
the Sun's Altitude. 


How to make a Line of Chords to ay Length or 
Radius. Page 104 Fig 25 


F make a Right-Line of any Length as CBD, 
L and upon the middle, by the firſt Problem, 

erect the Perpendicular A B. 
Secondly, Open your Compaſſes to the Radius, 
or Lengrh, that you would have your Line of 
Chords to be of, which ſuppoſe A B, and with 
8 4 upon B, deſcribe the Semicircle 
Thirdly, Your Compaſſes being open to the 
ſame diſtance you deſcrib d the Semicircle, ſer one 
Foot in D, and make a mark in theQuadrant DA, 
as at R, then take with Compaſſes the diſtance on 
the Quadrant, from A to R, and ſet from R to 8, 
ſo the Quadrant will be divided into 30, 60, go 
deg. then divide DS, and S R, and R A, each 
1 | into 


—— — —— 


F6) 


into three Parts, which will be 10, 20, 30, 40, 
50, 60, 70, 8o and 90. | 

Laſtiy, Set your Compaſs in D, and open 
them to every one of the Nine Parts that the Qua- 
drant is divided into by 10, 20, Cc. and deſcribe 
the prick'd Line as you ſez in the Figure. 

Note : You may divide the Quadrant AD, if 
you will, into go equal Parts, it your Quadrant 
is large, and fo transfer them from the Quadrant 
to the Line CB D, as you did by every ten 

Degrees. Sag 


Plos MM. Fi mk 


The Latitude of the Place, the Declination of the 
Sun, and the Aſtitude of the Sun being given, 
to find the Azimuth, Geometrically, 


5 E deg. min. 

The Latitude of the Place is (51 30 

The Declination of the Sun is 520 ant. 

The Altitude of the Sun is 18 2 

I. Upon the Center Q deſcribe the Semicircle . 
HZ O for half the Meridian, and upon Q raiſe 
the Perpendicular QZ, for the Zænih. 
II. Set 51 deg zo min. of your Linz of Chords, 
which is the Latitude of London, from Z to E, 
and draw EQ from the Equinoctial. 

III. Set 20 deg. 9 min. the Sun's Declination, 
from towards Z, to the Point D, (being it is 
North) and draw the Line DT parallel to Q, 
ſo is DB T the Parallel of the Sun's Declination. 
IV. Set 18 deg. 2 min. the Sur's Altitude given, 
from O to L, and from H to M, and draw the 
Line ML, for the Parallel of Altitude, 
94 | 


V. Take 


74 


V. Take in your Compaſſes, half the length of 
the Parallel of Altitude SL, or SM; and with 
that Diſtance upon Q deſcribe the innermoſt Se- 
micircle ACG. | 

VI. From the Point B, which is where the Pa- 
rallel of Declination, and the Parallel of Alis 


, if ue do interſect, erect the Perpendicular BC, till 
Irant Nit touch the innermoſt Semicircle. 74 
lrant VII Lay a Ruler from Q to C, and it will cut 
_ ten I the outermolt Circle in E; ſo HE meaſured upon 4 


Line of Chords be $0 deg. the Sun's Azimuth from 
the North part of the Meridian. g 
VIII. EZ ſhall be 10 deg. the Az:muth from 
the the EH or Weſt. - 4 
= IX. Lady, EO ſhall be 100 deg. the Azimuth 
from the South part of the Meridian. | 
Note : And whereas throughout this Bot there 
is continual mention made of Pegrees and Mi. 
nutes; know, that a Degree is thy 360th part of 
th. any Crrcle, each of which Degree is ſuppoſed to 
be divided into 60 Parts called Minutes, ſo that 
cle 45 Min. is three quarters of a Degree, 30 Min. 
iſe half a Degr#Mand 15 Min. one quarter of a 
Degree, WC, | | 


[8 
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A Table of the Sun's Declination, © pe 


[|S PH, Februa. March | April. | May. June. 
d. m.] d. md. m. d. m. d. m. d. m 
eee , Pen ra : 
th: 44563 4603 248 3618 3163 12 
221 33113 2603 0 8 38018 20123 16 
3421 23413 512 37] 9 2018 3523 19 
421 1312 452 139 42018 50 (23 22 
r 254 4 49 [10 © nne 
5% 50% 311 2510 24/9 18 23 27 
70 3881 431 10 45019 31 23 29 
8120 26]11 2103811 19 44 23 30 
9 20 13111 0 89314 11 27119 57 23 31 
10 [20 of;o 380510 11 47120 10 23 32 
E 19 46110 16 733 12 70 2243 31 
1219 32] 9 54/8572 28½ 242 31 
1319 18] 9 3218-2112 48]20 45 23 30 
14419 219 101 44113 7129 56123 29 
15118 48] 8 482 813 27] 21 723 28 
16118 32] 8 2512 3113 4621 17/3 26 
12118 1783/2 54/4 521 273 23 
18918 217 403 1814 
9117 4517 173 4114 
„ 1 
2117 11] 6 3114 28115 
2216 54] 6 814 51615 
2316, 3665 45/5 1475 
2416 18] 5 21] 5 37 [16 
2516 of 4 58]6 16 
42] 4 34|s 2216 | 44 
$374 4346 45117 . 2133 47 5 37 
013-4717 97187 1993 433123 | 31 
4513 39/7 3017 3422 5922 23 
26 7 32117 e 
"MY - 8 14] 2 8 


oO 22e 1 | 


[9 9 » » Þ 
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A Table of the Sun's Declination. | 


SJ] uh. | Auguſt. Septem. [Ottober. | Novem. Decemb. 
214. m.] d. m.] d. m. d. m. d. m. d. m. 
il22 8015 1264 24] 7 15½% 4023 9 
2122 „14 55 4 217 3817 35623 13 
3121 51114 36063 38 83 .oj1$ 12123 10 
4121 42]14 1713 15] 3 2218 28123 20 
521 32ji3 58]2 52] 8 4518 43123 23 
6121 22013 3912 29] 9 718 53123 26 
7ER 12013 202 519 2919 13123 28 
Sins AMS Þ 1242 9 5119 27 23 30 
9 ho 512 41] 13 19010 1319 41123 31 
1020 402 21] o7 55010 3319 55123 31 
1120 2812 11073260 56/20 823 31 
12120 16111 41 0's 81 180 21123 31 
13120 4111 211031611 39 20 34123 29 
14419 31 oo 39% 2 oppo 46123 27 
15119 38Jio 39] 1 312 21Ro $8123 25 
1619 2510 18] 1, 262 41/21 9123 22 
17119 12] 9 al 1 503 2j21 20123 19 
118]18 58] 9 36] 2 13113 22 21 3123 16 
19118 43] 9 15] 2 37113 4221 41123 12 
20118 23] 8 53] 3 o]14 2121 5023 7 
2118 1418 31] 3 251¹4 21/22 oz 2 
22117 3918 913 474% 412 9Þ3 © 
2317 44] 7 47]4 1015 of 15]22 57 
24317 28] 7 2514 33115 1922 17P2 51 
25117 1247 314 57115 37,22 331-2 44 
26116 561 6 41 5 20 15 55 ,22 40122 27 
27116 39] 6 1815 465 1.22 46122 30 
28116 221] 5 5616 66 3 22 35222 22 
2916 6] 5 3316 2916 49 22 35872 15 
3015 48] 5 106 5217 623 4j22 5 
[3111s 30] 4 47 17 281 22 56 


The End of the Introduction. 
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How to find the Situation of any Plane, from 
the South or North, towards either Eaſt « 
Welt ; commonly called the Declination of « 
Plane. : 


HE Declination of a Plaine, is an Arch o 
the Horizon comprebended between the 
Pole of the Plane, and the Meridian of the Place. 
Or it is the diſtance of the Plane it 0, from theo 
pr me Vertical Circle, or Azimuth of Eaſt and ec 
_ "4 WH; 
75 find out the Declination of any Plane, thete I. 
are required two Obſzrvations to be made by the ra. 
Sun at the ſame inſtant of time. The firſt of th: 
Sun's Horizontal diftance from the Pole of thg 
Plane, and Secondly, of the Altitude of the Sun. 
_ Firſt, to find the Suns Horizoma! Diſtance 
from the Pole of the Plane- Apply one edge of a 
Quadiant, to the Horigoni#l-Line of your Plane, 
ſo that the other may be. Perpendicular to ir. and 
the Limb of the Quadrant muſt be towards the 
Sun, and hold the whole Quadrant Horizontal 
as near as you can conjecture: Then holding up 
a Thread and Plummet, at full Liberty, fo that 
the Shadow of the Thread, may paſs both thro? 
the Center and Limb of rhe Quadrant, obſerve 
then the Degrees cut by the Shadow of the 
Thread, and number them from that fide of the 
Quadrant that ſtandeth ſquare or Perpendicular to 


the 


# 


11 ] 
he Plane: Por thoſe Degrees are the Horizontal 
iftance required. 

Secondly, This Horizontal Diſtance and the 
us's Altitude being obſerved ar the ſame time 
bs near as may be) will help you to the Planes 
Declination in this manner. 

When you make your Obſervation, of the 

ung Horizontal «Diſtance, mark whether the 
Shadow of the Thread, fall between the $o41h; 
nd that fide of the Quadrant which is Perperidi- 
uhar to the Plane. 
1 the I. If the Shadow fall between them, the Ai. 
wth and Diftance added together, do mike the 
Declination of the Plane, and in this Cle the 
Peclination is upon the ſame Coaſt whereon the 
Sun's Azmmuth is. 


there II. If the Shadow fall not between them. ſub- 
the tract the leſſer of chem from the greater, and the 
f th: Wemainder {ball be the Plane Dec/inatron 3 and if 
; the We 42imuth be the greater of the two, the Plane 


47. Wcclines to the ſame Coalt wacreon the Sun i 18; 
once Put if the Diſtance be the greater, then the Plane 
of a Weclines to the contrary Coalt. 

And here Note, that the Declination thus ſound 
s always accounted from the South, and that 
all Declinations are counted from either Sch or 
North, towards either Eaft or Weit, and muſt ne- 


up Per exceed 90 Degrees. 

that I. It therefore the degrecs of Declination do 
hro' xceed 90, you muſt take the reſidue of that 
erve Number to 180, and that ſhall be the P/ane's 
the Declinalion from the Nortb 3 
the II. IF 


L 12 4 


II. If the Degrees of Declination exceed 180 
deg. then the exceſs above 180 deg. gives the 
Plane's Declination from the North towards the 
Coaſt, which is contrary to the Coaſt whereon 


the Sun is. 


But ſeeing the Dec/inatien is the Angle con. 
ained between the Perpendicular from the , — 
and the Merieian, it may be the beſt to wait in fair 
Weather, till you find the San in the Meridian; 
and then the Angle upon the Limb of the Qua- 
drant, will it ſelt be the Declination. 


97 . 
Deſcription of Dialling. = © 


| & is an Art teaching how to Pa! 
| Meaſure the time of the Day, by the ſhade 
- ot the Syn; and originally is a Mathematical 1ig 
Science, attained by the Philoſophical contem- 
plation of the motion of the Sun, the motion of rig 
the Shadow, the Conſtitution of the Sphere, the 
Situarion of Planes, and the conſideration of Lines. Nrig 
The motion of the San is regular, it moving 
equa! Space in equal Time; but the motion orig 
the Shadow irregular in all parts of the Earth, un- . 
leſs under the two Poles, and that more or leſs be 
according to the Conſtitution of the Sphere, and 
the Situation of the Plane. le! 


And 
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And therefore by Art there is found ont Rules 
o mark out the irregular Motion of the Shadow in 
ll Latztudes, and on all Planes, to comply with 
Whe regular Motion of the Sun. And theſe Rules of 
J jaſting the Motion of the Shadow to the motion 
of the Sun, may be called the Art of Shadows: 


— 8 r 
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Of the ſeveral ſorts of Planes upon which DLALS 
are uſually made. | 


| Defimitons. 


Dial Plane is that Flat whereon a Dial is 
intended to be made, 
Ot Dial. Planes ſome be Direct, others Decli- 
ners, and others Oblique. 
Of Direct Planes there are five ſorts. 
1. The Horizontal whoſe Plane lies flat, and is 
parallel to the Horizon, beholding the Zenith. 
2. The South Erett, whoſe Plane ſtands up- 
right, and directly bcholds the South. 
3. The North Eref, whoſe Plain ſtands up- 
right, and direQly beholds the North. 
4. The Eaſt Ered, whoſe Plane ſtands up- 
right and directly beholds the Ezff. 
5. The Weſt Ere#, whoſe Flane ſtands up- 
right, and directly beholds the Weſt. | 
Of Decliners there are infinite; and yet may 
be reduced into theſe two Kinds. 
1. The South Erect Plane, declining more or 
leſs towards the Eaft or Weſt, | 


2. The 


7 


I | bp | ho | 
if 2. The N. 


orth Fred Plane, declining more 0 


* 


leſs rewards the Faſt or Weſt. | 
Of Oblique Planes ſome are Direct, others De. 
chning. Now an Oblique Plane is (as to explain 
ir to a mean Capacity) a Plain, or Dial which! 
falls. or leaneth from you like the Rufe of an 
Houſe, and are of theſe Kinds: - « 
1. The Direct South Dial Reclining, 
2. The Direct North. Dial Reclining. 
3. The Direct Eaſt or Weſt Reclining. 
95 The Nortb and South Declining Reclining 
| Dia!s. ; 
| Note 1. That all Angles are uſually meaſured 
© | by a Line ot Chords, whoſe Radius or Semi- 
diameter is equal to the Chord of 60 deg. and do 
contain o deg. which is a Quadrant ; ſometimes 
by a Tangent line. 
1 2. If the Hours of a Dial be never ſo truly 
1 drawn, if the Stile be not well plac'd, it will not 
o exact; therefore obſerve theſe three Rules in 
ſetting your Stile. | 
I. That it has the ſame Center (if there be 
any) with the Subſtile and Houis, 
2. Its due Angle. 
3. That it ſtands perpendicular to the Subſtile. 


Multum 


. 
Art of Shadows - 
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How ta draw an Horizontal Dial. 
0 IE | 
mes? RA W the Lire AB, for 6 and 6 Morn- 


ing and Evening, 
truly 2. Draw NS, perpendicular to AB ; this (hall - 
de the 12 a Clock Hour. line. 
3. Let C, the Inter ſection of the foreſaid Lines 
de the (enter of the Dial, then take in your 
ompaſles 60 deg. of a Line of Chords, and with 
hat Diſtance upon the Center C draw an obſcure 
degment of a Circle, as nB. 

tile. 7 Turn to your Table of Horizomal Spaces, 
nd ſee what Degrees ard Minutes anſwer to 11 
rd 1a Clock ; you find they are II deg. 51 min. 
rke therefore 11 deg, 51 min. out 6 your Line of 
holds, and fer ir tiom ꝝ to aa, on both tides 

— We 12 a Clock Line. | 
Likewiſe rake 24 Deg. 20 Min. for xo and 2a 
lock, and fer it hom m to bb. Take 38 deg, 
min. and fer from to cc; work after the ſame 
anner for thegemaiuing Hours, 2 
tun - 25 5- From 


* « - 


thro the Center, as 4 in the Morning is 
extending 4 in the Afternoon, &c, 


only Obſerve, 
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5. From the Center C, thro each of theſ 
Points 4, b, r, d, e, draw Lines, which ſhall be 
the Hours required.” The intermedial Spaces, via 
Quarters, Half, and Three Quartets of an Hour 
are drawn after the ſame Method. 
- Laſtly, The Stile of. your Dial muſt always 
make an Angle equal to the Latitude of the Place 
Take therefore 51 deg. 30 min. out of your Ling 
of Chords and ſet it from to , thro'ꝰ C and ao; 
draw the Line C 7. 
Note 1. That the Stile muſt ſtand at Right 
Angles with the Plane upon the 12 a Clock-Line 
2. Thar the 12 a Clock-Line muſt beſet exactij 
North and South. | 

3. That the whole Plane muſt be laid parallc 

to the Horizon. | | — 
4. That the 2 Hours above the Line of 6, are, 
drawn by extending the two oppoſite 5 he's delt 
rawn by 
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Cn AF. II. EAG. V.. — 
How to draw the Hour. Lines «pon 4 Direct u 


HERE is little Difference between deſcri- Hon 
bing a South Dial and an Horizontal Dial; | 


1. That the Angle which every Hour-Line 
makes with the Meridian muſt be taken from the 
Table of South Dial Spaces, and prick'd down on 

. the 


** 


L517 1 
theſe iche Segment of the Circle A, B, as before di 
11 bee ded in the Horizontal Dill. 
„vie 2. That the Angle which the Stile makes with 
Hourihe Meridian mult be 38 deg. 30 min. always the 


'omplement- of your Latitude. . 
Note; That the Stile muſt ſtand at Right Ags 
les with the Plane. | 


2. That the Face of the Dia! muſt look exactly 


and Mouth, and be placed perpendicular to the Horizon: 

Sight CHAP. Ul. Fig. 6. 

aA dow to draw the Han upon a Direct North 
3 ial. | 


M Dire North Dial, is the ſame with a- 
rect South Dial; tor, if you rake a South 
Dial and turn it upfide down, cauſing the Stile to 
point upwards, as the Stile of the South doth down+ 
rards, and leaving out the Houls near the Mer:- 
lian, in theſe Northern Latuudes : as the Houts 
of 9,10, 11, and 12 at Night, and 1, 2, and 3 in 
he Morning, all which time the Sun is under the 
orison. I ſay a South Dia! ſo inverted, and fixed 
gainſt a direct North Wall, ſhall give the true 
rect our of the Day. 


1 * LD 
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jar How to draw the Hour-lines upon 2 Direct, Eaſt 
3 | : or Weſt Dial. 


1: .PON the point ©, if it be an Eaſ Dial, or 

| upon the point D, if a ef, with 50 deg. 
@f your ling of Chords 1 obicure — 
| 1 hen . 0 


0 * 


Eo 1 Low 
of a Circle E E,; then take 33deg. 30 min. thi 
x ape” of your Latitude, and fer it from 
E to F, and draw C F thro? the Plane. Call thi 
Line the Eguinoctial. n 
2. Aſſume any two points in this Equinot:; 
| at a convenient diſtance for the Hour: lines of 1 
| and 6; and rhro' theſe points GH, draw per 
pendiculars to the Eguinot tial. 
4 3. On G with 60 deg, of your Line of Chord: 
deſcribe an obſcure Arch of a Circle I K, and ſe 
thereon 15 deg. from I to K, and draw the Li 
GK, to cut the Hour. line of 6 in the Point 
jo 10 ſhall L H be the height of the perpenuicul. 
1 Stile proportioned to this Plane. 3 
4. Upon L with 60 deg. of Chords, deſerib 
an Arch ofa Circle M, N : betweent the Hou 
line 6 and G L. Divide the Arch MN, into fi 
equal parts with 15 deg. of Chords. Then tun 
to your Table for Eaſt and Weſt Drals, and { 
what number ſtands againſt each hour, [and th 
Intermediate Spaces, jt you pleaſe to put them in 
take the {aid numbers out of your Line of Chords 
and put them upon the Arch M N, from M to 
F. Lay a Rule from L to each of the Diviſion 
OOO, Oc. and where the Rule interfeds th 
Eguincclial line, make marks * , Cc. Line 
drawn thro' theſe points XK, c. Parallel d 
the Hoyr-line of 6, ſhall be the true Hour line 
for an Eaſt Dial from 6 to 11; but if you transfeſiſhe 
the ſame diſtances on the Equinactial before 6 
as there is after 6, and thro theſe diſtances dra Di 
lines parallel to 6; you have al ſo the hours befor 5: 
r Node 
Noſte; 1. That the Stile may be a plate of Braff 1 
| 4 1 7 


BF 4 * 49 1 
x Iron of the ſame e as e rt Pre 15 
een 6 and 9 Un the Egquinodig), d upon 
ge line of 6, horn ar "46 the Pane 4 
2. That an Eaſt and Ie. Dial is the ſame. in 
| ReſpeQts, ſave that the hour lines of 4, 5, 697, 
„in che Morning in the Eft Dial, muit be 8, 
6, 5, 4, in the Funn on the Weſt Dial. 9 4 


—— 
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Wo to draw the Hour- lines upon South or North 
Plans, Declining either Eait or Welt, zo da. 


RAW the Lays: NS for 12 a Clock Hour- 
line. 
2. In this Line- choſe a Center” as N08 
hich with 3 of Chords, deſcribe 
bſcure Circle. 
3. Turn to your Table of Reguſt tes, BE) ſee 
hat is the Subſtiles diſtance for 30 degrees of 
uclinarion; Tis 21 deg, 40 mim take the ſald 
iſtance out of your Line of Chords, and ſet it 
m M tos: thre? C and S draw an obſcure 
ine K the Subſtile. 
turn to your Declination, in the Tables 

25 diſtances for the Subſtile, and ſee what 
umbers ſtands % cm each Hour | FF ohh Abe 
you would inſert them in your Dzal 
heſe numbers. by * of \ 775 of Cho 
ne Circle from towards A ry rhro? 5 
oints draw Lines from C, the Comer of your 
ia; theſe are the hours required. 

5. And Ls ly, In your Table, of of ;Reguiſirer, 


inder the Stiles lite to 39.4 4 
fBrak f Derlination, you 555 8 33 deg. 37 min. So 
61 this 


- _= 


"T 207] * TT 


this diſtance fiom S to T, then draw CT, a 
you have the height of the Stile or Gnomon. 
Note 1. That the larger the Radius of yo 

Line of Chords is, the better you may inſert tl 
Hour- lines. 
2. If the Declination be Eaſt, the Subſtile m 
be placed on the left fide of the Meridian: at 
thoſe hours that are next to the numbers in 
Table muſt be uſed: but the contrary, if 
Declination be Weſt. 
3. If the Face of your Dia! be towards t 
North, you muſt turn the Dia the bottom upwwan 
and reckon the Hours the contrary way; 8. 
South Eaſt Declizer will be 2 North Eaſt I 
79 — a South Weſt Decliner, will be a Ne 
140 Þ ecliner leaving out the Howr-lines, I whi 
| | be needleſs ] before Sun. ſetting, and ab 
Sur-rifing, 
_ That the Stile muſt be fix'd upon the 8 
ſtile, and ſtand at Right es with the Plane. 


1 
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HAP. M Fig. 


| How to draw the Hour- lines apon an hn dQ 
| Plane. 


RAW the Right Line AB, for the He 

zontal Line of the Plane, and croſs 

about the middle thereof at Right Angles, W 

| 7 12 Q, for the Meridian and Hour-l 
I2 

2 Upon the Line 12 Q 12, either aboye 

below Q, aſſume any Point at S, and ſetting « 

5 foot of TOs ns | [it being opet 


. - 
* — * 


* 
ow 
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* 


* * 5 „11 Pay Cz p 
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ginning at D. „ | | | 
3. Lay a Rule to 8, and the ſeveral points 


hints KXKX*, Oc. 1 
Laſiiy, Through theſe points xx &, c. draw 


your Dial is finiſhed. | 

The Stile may be either a ſtreight Pin, of the 
pgth of the Line QS, and ſet perpendicular to the 
lane, upon the point Q; the ſhadow of the 
op thereof only giving the Hour. | 


eadth of the diſtance that is between the Haur- 
6 of 12 and 3, or 12 and 9. And then will 

e ſhadow of the upper edge thereof give the 
ue hour of the Day. | | 


— 


C HA P. VII. 


Hg. 10. 


Plane. 


of your Line of Chords. ; 
2. Draw the Diameters AC and AD at Right 
ngles, in the Center O. AC ſhall be the hour 


12, and BD the hour of 6. ; bat 
3. Turn to your Table of Polar Dial, and fee 


ints thto' the Center % and your work isdone. 


r X 


the Radizs of your Line of Chords] deſcfibe 
Circle CDE, which divide into 12 equal parts; 


80, Ger and it will cut the Line AB, in te 


ight Lines all 3 to the Line 12 Q12, and 


Or it may be a plate of Braſs or Iron, of the 


ow 10 draw the Hour-lines aon 4 Direct Polar 


Akſecribe the Circle A B DE, with 60 deg," 


hat numbers anſwer to every hour, take the 
id numbers from your line of Chords, and 
ick them down in the Circle ABCD, on bot 
des the 12 2 Clock. line: Draw lines from theſe 


» wil Note 1. 1 5 


221 | 
Note 1. That this Plane, by reaſon of its Nori 
Reclination, is in Summer, capable of receiving 


all the Hours from Sun-riſing to Sun, ſetting, au L! 
therefore the Hour lines of 4 and 5 in the Morn . I 
ing, and of 7 and 8 at Night, muſt be drauf 2 o 
through the Center, as you did in the HorizondMW 2. 
Dial. e Ar 
2. That the Hour-Line of 12 muſt ſtand exad Hake tb 
ly North and South. 8 ake al 
3. That the Plane muſt be elevated the ſum 3- L 
number of Degrees towards the South, as thptile: 
Equator is in your Latitude. daralle 
4. The Stile muſt be a ſtreight Pin or Wire, (ſe points 
perpendicular to the Plane, from the Center OHerpen 
of any length. 29 "Rr 
5: The Sonth inclining Plane oppoſite to thi nd fre 

is directly the ſame, only the Forenoon hours i'm \ 
this muſt be the Afternoon in that, and the hour 5+ | 
of 4 and 5 in the Morning, and of 7 and 8 in th eſcrib 
Evening, muſt be omitted, nclina 
to C 

Keg | l "6 ents 

C-H A P. VIII. Fig. 11} 6. 1 

How to draw the Honr-lines #pon Far-Decliniry Arch! 
Dials. 8 

6 ork * 
Ecauſe the Tables extend no farther thaſud H 

60 dep. of Declination, [ and if they ha 7. 7 

been Calculated to 9o deg. they would have beeeWhe Ho 
of little uſe, becauſe the Stile's height being i - No: 
ſmall, the Hour- lines would have been of no Compperpen 
petent Diſtance ] and becauſe many times thera 2. 
may be Occaſion to make a Dial for a greateſſe ſet 
erper 


Declination, I will ſhew a Geometrical way te 
2 | | = drav 


l 
ori Mraw ſuch, by the help of a Line of Chords 


vim nly. | 

aud L the Declination Ger be do deg. Eaſtwards. 
or 7. Draw a line BC, perpendicular to the H- 
au of the Plane. | * 
21 2- Upon C, with a Chord of 60 deg. deſcribe 
e Arch Qs, then out of the Table of Requi/ires 
ake the Subftile's diſtance, and ſet it from Q to Ny 
ake alſo the Stile's height, and ſet it from N to h. 

3. Draw CD for the Subſtile, and CE for the 
tile: Then at any convenient diſtance draw KL, 
darallel to CE the Stile. Alſo aſſume any two 
doints in the Subſtile, and thro' them draw the 
derpendiculars FG, and HI. 

4. Take the neareſt diſtance from T to KL, 
nd from V to KL, and ſet it from T to R, and 
tom V to D. | 
5. Upon D and R, with 60 deg. of Chords, 
Wcſcribe two Arches of a Circle, and ſet off the 
nclination of the Meridian from T tg P, and from 

to O. With 15 deg. of Chords ade the Seg- 
ents into equal parts, beginning at O and P. 

6. Lay a Rule on D, and on each diviſion in the 
arch V O, and mark the Interſection of the Rule 
rich the Line FG. Then lay the Rule to R, and 
7 pay the ſame manner in the other Arch, 
ad HI. 
7. Thro' ths marks made in HI, and GF, draw 
he Hour-lines. 
| Note 1. When the Plane declineslſeſ ward, the 
perpendicular CB myſt be put on the Right-hand. 
1 2. That the Inclination of the Merid:an mult 
2 ſet on the ſame fide of the Subſtile with rhe 


erpendicular, 


[24] 
Thus have you finiſhed your Dial, and in the 
making of this you have made a South declining 
Weſt So deg. alſo; for if you turn the paper, and 
look through it, it will on the back-fide be 
South declining Weſt 80 deg. only the Forenoo 
hours in this, muſt be Afternoon in that: Nay, of 
right you have made in this one Dial Four, vis 
a North, declining either Eaſt or Weſt, if you well 
obſerve what was ſaid of the Dial declining 30 deg 


1 


C H AP. IX. 


| How to place an Upright Dial Truly. 
A LL Upright Dia/s, in what Latitude ſoever 
þ have the Meridian perpendicular to the Hor 
ion, Therefore to ſet your Dial exact, hang a Ling 
with a Plummet at the end thereof, upon a nail fin 
In the line of 12 toward the top; then apply yout 
Dial to the place where it is to be fixt, fo that th 
line and plummet may hang juſt down upon the 
line of 12 The Dial thus xt (if the Declinatio 
be truly taken, and the Dial made by the formet 
directions) will at all times (if the Szr's on it 
g ve the true hour of the Day: _ 1 
Noe. In every Dial truly placed, if you ſtand o 
the South. ſide of the Plane looking Northward, the 
Hours on your. left-hand of the Meridian. are thi 
Morning Hours, on your right-hand are the Even 
ing-Hours bur if you ſtand on the North ide 0 
the Plane your Face being Sourhward, then thi 
Forenoon Hours are on your right-hand, and thi 
Afternoon-Hours on your left-hand; becauſe you 
rigbt hand, in relation to the Plane, is where you 
belt. band was. „ ** 
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Latitude 51 deg. 30 min. 


e Three Requiſites in Dialling, Calcula- ; 
ted to every Degree of Declination | 


ſtance eight, 


Incl: - 


nation 
Me- 
idian. 


d. | m. d. m. 
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Hance 
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{The Three Requiſites in Dialling, Calc 


: 


ſtance height. lof Me- 


ridian. 


ted to euery Degre of Declination, in th 
Latitude 51 deg. 30 min. 
| T1 
| IF file's Incl: - 
| I Di- | Stile's [nation 
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Table of Horizontal Spaces, ſhe 
each HOUR-LINE from the MER1IDI AN: 
upon DIRECT NORTH or SOUTH Planes, 
whether Ere#, Reclining or Incliniing : 4 
every Degree of LATITUDE. | 
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6 5814 41 
| 7 Tolt5 10 
7 2415 40 
7 38116 6 
7 5915 34 
8 $5017 1 
8 19]17 27 
8 31117 5 
8 44418 2 
3 57418 45 
91919 9 
92219 34 
934119 38 
9 45Þ0 21 
9 57P9 44 
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q TATTAPTEE 4443422 
The SECOND Parr. 


Arithmetical 
And r ALLING. 


Inſtrumental 


0 


OU have here the making of all ſorts of 
Pals Arithmetically, by Artificial Sines, and 
1 angents: And Inſtrumentally by a Ruler in page 
62 of the firſt Chapter, I think I need not tell you 
hit the Ruler is, nor what Lines are upon it, for 
hey are known to every one that underſtands thz 
Letter that ſtands at the beginning of each Lines; 
and therefore I ſhail ſay no more of this Ruler as 
to the deſcription of it. 


How to make an Eguinoctial Dial. Fig. 20. 


* 

Draw two Parallell Lines, as C, E, D, and A, 
E, B, and in the middle of the Plane, draw the 
Perpendicular F E, for the Hour of 123 then take 
from your Polar Scale (either of them will do) 
I. 2, 3, 4, and 5 Hours ſucceſſively one after an- 
other, and place from 12 on the parallell Lines, 
from E, and E, toward C, and D, and A B, and 
Lines drawn from one point to the other, are the 
Hour. lines required. | 

Ihe Stiles height is the diſtance between 1 2 122 
3. | he 


| 
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The Second PA R 1. 


n 


— . — 


c H A P. I Fig. 10 
How to make a Polar Dial. 


Polar Dial is a Dial that lieth upon the 
Equinoctial Circle, whoſe Stile or Axis ii 
90 deg. high, or (more properly ſpeaking ) i 
Perpendicular to the Plane, and is the eaſieſt to 
be made of any Dial whatſoever; for the EquinoQiW 
al Circle being divided into 360 deg. one 24 pan 
is 15 deg, or one Hour; this Oial being an Hor. : 
- Zonal Dial under the Poles of the World, when 
the Sun is ſaid to move equal ſpace in equal time; 
but the Shadow in all other places is Irregular, 
Therefore the making of this Dial is nothing 
but 3 a Circle into 24 equal parts, and ſet- 
ting up an Iron Pin perpendicular to it's Pain, 
your Dial is finiſhed. A 
And this Plane, or Dial is Capable of receiving 
all the 24 Hours, in the Latitude of 90 deg. Be 
cauſe the Sun keepeth continually moving round 
it, and round it again for the ſpace of almoſt half 
a Year: And in all other Latitudes according to 
the Length of their Days: So in our Latitude are 
go on all the Hours from 4 in the Morning till 
at Night, | | 5 | 
But the making of this Dial according toGeome- 
trical Rule is laid down in the 7 * — 0 2 
21. f . 
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CHAP. II. 


. Of [. Vetrical or ] Horizontal Planet. 
ARITHMRTICALLY, 


N theſe Planes there is nothing required buy 
the Height of the Pole above the Plane, which 
all places, is equal to the Latitude of the place, 
ot which the Dia is made. 

Firſt, therefore prepare a Table, according to 
he Example adjoyning, wherein ſet down all the 
ours in order from 12, as they are equidiſtant 
rom the Mer id ian, viz. 11 and 1, 10 and 2, 9 
nd 3, 9. Cc. unto them Adjoyn the Equi- 
joQtial diſtances, that is, for the ti{t Hour 15 de- 
rrees, for the ſecond Hour 30 deg. for the Third 
our 45 deg, and ſo of the reſt, by continual ad- 
lition of 15 deg. then take out of your Canon 
or Tables ] upona looſe paper, the Logarithm 
br Artificial Sign of the Elevation of the Pole a- 
dove this Plane, which for 51 d. 30 m. The 
„eight of the Pole here at London, is 9.893544, 
nd is always one of the middle Proportionals, in 
nding out every Hours diſtance, apply it to 
9. 428052, the Logar. tangent of 15 $i [ which 


Is the firſt Hours Equinoctial diſtance | and add 
hem both together, there ſhall come forth a new 
Logar. tangent of 19. 321596, for that Hours di- 
ſtance, which ſet down in the Table by 15 d. in the 
lame place, remove your Paper, to the Logar. 
tangent of 30 deg. and add them both together, 
you ſhall produce a new Logar. tangent of 
19.893544, for the Hour of 2 and 10, which ſet 
down in the Table by zo deg. Work after the ſame 

| manne 


\ 


| manner, with the Logar. Tangent of 45, 60, 75 
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deg. for the reſt of the Hours. 


deg - 
min. 
f. Hor 
e Log. 


3 


The new 


e halts 


1 Equinoc · Ihe Logar- Tbe : 
- Hours |tial diſithm of the|Logar.ofthe\ ber «fun 
rances. | Cangents. Tangente. nc e 
en Note. 
REES | , Plane 1 
XII. 0 O O 3 t 
{xl ] 15. 9.42805 2. 19. 321596. % » 70 
X Il}zo. 0/9.761439.|19.654982. 
[IX IlI45. o. ro 0c0-00119.893544. 
VII IIIIIso. 010.238 56110. 132105. 
VII v5. 0410.571947 10.465491. low 10 
50. Infinite. Infinite. Dial 
. Tis 
| The height of the Stile 5x. 30. ine 
3 0 ere 18 
The Canon for Calculation is, wer 
As the Sign of 90 deg. 1 
Is to the Sign of the Latitude, 51 deg. 30 min. ae 
So is the Tangent of 15 deg. [ the Fquinottid _ : 


Diſtance of One Hour; of zo de 
of 45 deg. for Three Hours, Cc. 

To the Tangent of 11 deg. 50 min. for 11 and 
1— of 24 deg. 20 min. for 10 and 2— of 38 


deg. 3 min. for 9 and 3, Ec, 


Now if you defign to put into this Dial, or 
any of the reſt that follow, the half Hours and 
Quarters, their diſtances upon the Plane are as 
eaſily found by tre ſame Rules, as the Hours 
were, for by adding the Log. Sign of the height 
of the Pole, or Stile, unto the Log. Tangents of 


g. for Iwo Hours; 


3 deg. 
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deg. 45 min. 7 deg. 30 min. and 11 deg. 
| = which are the Equinoctial diſtances of 
f. Hours and quarters, there will come forth 
e Log. Tangents of new diſtances, proper to 
e halts and quarters. Note there is a Table of 
quinoctial diſtances for Hours halfs and quarters 
age 31. | 

Note. Thus you have all the Hour. lines; but 
r the Drawing of it take the Directions of the 
Chapter, in Page 15. 


CHAP. II. 


0m to draw the Hour - ines upon a Direct South 
Dial in the Lat. of 5x deg. 30 nnn. | 


T is almoſt needleſs to ſay any thing concern» 
ing the marking of a Direct South Dial, for 
ere is but little difference between it and the 
orizontal, only you muſt take notice that this 
Mane reſpeQeth the South Pole, which Pole is 
levated thereon 38 deg. 30 min. (always) the 
omplement of the Latitude, therefore take 38 
leg. 30 min. out of your Scale of Latitudes, and 
niſh your Dial in all reſpects as you did the 
orizonral : but obſerve, that whereas in that 
Dial, the Hours of 1, 2, 3, Cc. where ſet off on 
your Leſt. hand of the Meridian, ſo the ſame 
Hours muſt in this Dial be ſet off on your Right- 
Hand of the Meridian, if you well obſerve what 
was faid in the IX:þ Chapter, Page 24 

Note, That the Angle which the Stile makes 


* MW with the Meridian, mult (as I have ſaid before) 
2. And 


f be 38 deg. ZO min, 


L 661 
2. And Laſtly, that the S ile muſt ſtand x 
1ight Ales with the Plane. 


D — a. Mt. ** r 


C HA FP. IV. 2 
Concerning a direct North Dial. 


Direct North Dial, is the ſame with the Sourh, 

only the Stile muſt point upwards toward 
the North Pole, and the hours about Mid night, as 
9, 10,11, 12: 1, 2, and 3 muſt be left out, and: 
and 5 in the Morning, aud 7 and Sat Night mul 
be drawn thro' the Center, as in the Horizontal 
Dial : So is your North Dial finiſhed. 


i 
—_— 


8 E C T. I. Fig. 1 


How to drato an Horizontal Dial, for the Latitude 
of 51. 30. by the Scale of Laritude, and the In 
clinotton of the Meridian. 


D 1, Draw the'line A B, for 6 a Clock Mom 
ing and Evening. 

2. D aw NS, Perpendicular to A B; this lime 
ſha:l be the Me idian, or 12 a Clock Hour. l ine. 

3. Let C, the interſection of the foreſaid lines 
be the Center of the Dia; then repair to you 
Scale of Latitudes, and fixing one foot of your 
C-mpaſlcs at the beginning, extend th: other to 
51 deg. 30 min. and ſer that from C ro A, and 
from C to B, then open your Compaſſcs rhe 
wh: le I.nerh of the line of Iiclination, or the Scale 
of co dig. {.ni: g that extent oe Foot in A; move 
the ober tyl it meet with the Meridian-line NS 
as ar O, and draw the line A O, and B O. 


4. Tais done, extend your Compaſſes trom the 
| | be⸗ 
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nd at zginning of your Scale of go deg. to 15 dep, and 


t from O towards A and B, for the Hours of 
1 and 17, allo from à towards O, for 5 2 Clock 
nd from B cowards O, t'r7 a Clock. Teen ex 
nd your Compaſſes from the beginning ef your: 
le to 30 deg. and ſet from O towards 4, and 
for the Houis of 2 and 10 Likewiſe from A 
wards O, for 4. and from B, towards O, for 
of the Clock. Then take 45 deg. and ſer from 
), toward A, and B, for the Hours ot 3, and 
„ſo you have 12 Points for Hours. Now Lines 
an from the Center C, to each of thoſe Points 
al be the Hours required. 
Note. That the Hours cf 4 and 5 in the Morning, 
nd 7 and 8 in the Evening, muſt be drawn thro? 
he Canter C; and if you defign the halfs and 
Juariers of an Hour on your Dial, obſerve what 
vas ſaid in the laſt Chapter. | 

2. With a Line of Chord, make an Angle of 
1.30, for the Stile of your Dial, and {2t it over 
he Meridian-line C O at right Angle, and your 
Yal is finiſhed. 


* 


Outh, 
Ward 


Fwy Y 


a amet. 


* SHA V. Fig. 21. 
ut | 

to Wow to draw Hour-lines upon a South or North 
nd Dia / Declining either Eaſt or Weſt to any Decli- 
hep nation. 


I EFORE the Hour. lines can be drawn upon any 
D of thoſe Planes two things mult be given, 
and three other things mult be found. 
The things given are, 
1. The Latitude of the Place, n 
F 2 . 


= — 2 — = — — — —— 


— — 7, — — — 


[87 
. 2. The Planes Declination, 
The things that muſt be found are, 
x. The Subſtiles Diſtance from the Meridis 
or 12 a Clock Hour line. 
2. The height of the Stile above the Plane. 
3. The Planes difference of Longitude. 


Example, Suppoſe that in the Latitude of L 
don 51.30, it where required to draw a Diala 5 dig 
of Declination Weſtwards. 


The Canon for Calculation are, 


As the Radius 90; CO 10,00000 


Is to the Sign of the Declinat, 25:00==9.62 59 
So is the Co- Tangent of the Lat. .51:30—g. 90060 VIII. 
To the Tan. of the Sub. diſt. 18:33—19.52 56% 27 
F 
1 5 AW 
As the Radius —— 90:0 10. 0 — 
Is to the Co. Sign of the Decli. 25:00—9. 95727 
So is the Co-lign of the Latitude. 51: 30 — 9. 79410 han 
To the fign of theStiles height, 34:21=19.75142 . 2 K 
which 
it mal 


As the Radius. — 90:00—10,0000% 
Is to the Co-Tang, of the Decli. 25:00= 10.33 132 
So is the Sign of the Latitude. 51:30— 9.89354 


To 2 Co: Tang. of the Planes 30.47 — 10. 22557 of 12 
. | ” 15 it 


Having 


2 

. ed, thus far prepare 

2 S a Table of Hours 

V fit for the Plane, 

a vx ſuch as is here done. 
8-1 Then againſt XII. 

ſet the Planes Dit- 

IX. ferences of Longi- 

* tude 30 deg. 47 min. 

Xl. in the ſecond Co- 

G lumn) and from it 

J. ſubtract x5 deg. and 

X It their will remain 

594 —_ 15: 47. * 4 
| — againſt Xl. ard l. 
* . III Then Subtract 15 
56 VII. V444 and there will re- 
vs. 5 main only 47 min, 


V 


V. Vis 2 


— — — 


Having proceed - 


which ſet againit 
and II. Then becauſe 


47 min. is leſs than 


15 deg. write the word Subſtile under it, and 
Subtract it from 15 deg. their will remain 14 deg. 
13 min. which ſer againſt IX and III. Then 
to 14 deg, 13 min.add 15 deg- it maketh 29: 13. 
which ſet againſt VIII. and IV. Then add 15 deg. 
it maketh 44: 47 which ſet againſt VII and V. 
Then add 15 and it makes 59: 47. which fer a- 
gainſt VI. then 15 more makes 74. 47 which fer 
againſt V. and VII. Then 15 more makes 
89: 47. having finiſhed your Table on this fide 
of 12 a Clock, | begin begin again at 12 and add 
15 it makes 45: 47. which fer againſt I. and XI. 

| 9 F 3 and 


C70 1 . 
and 15 more makes 6c : 47 which ſet againſt 
and X. aud 15 more makes 77 47. which kP 
againſt III. and IX. And thus you have mad 
a Table fir for Calculation, vis. for finding th 
true Hour-diſtances on the Plane. 


The Canon for Calculation is, 
As the Radius. 90: 00—10.000090M . 
Is ro the ſign ot chedtiles height, 3421—9.75 14598 14 
So is the Tun. of the Equi. diſt. 14:13 —9 40 371! 


To the Tangent of — 08:08 — 1915510 


— 


Which is the Diſtance of 9 and 3 of the Cloc and v 
from the Subſtile. 

And ſo will the Tangent of the next Eq:-1nol-? the 
zal diſtance, 29 : 13. be to the Tangent of 1): 
31. for the diſtance of the Hour line of 8, and 4, 
from the Subſtile, and ſo for all the reſt of the 
Hours, as in the Table. : 

Having Caiculaied all your Hour: you have dl. 
rections for deſcribing them on the Plane, by 
CHAP.V. In Page 19. 


8 ZB CT. . 


How to draw Hour. lines on South and North De- 
clining Planes by your Line of Latitude and fror 
Inclination of Meridian on your Rules in Cor 
Page 62. clin 


An Exzmple of the foregoing Dial, Decl. 25 deg. | 


N Aving Calculated your Requifites belong: | 
ing to your Dial, aad made a Table of ! 
5 Equi. 


* 
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inſt I Eauinactia! Diſtances, according to the former 
ch |: - of this Chapter, you will find them to be as 
mad Hollo wech, 


8 thy 


To draw the Dial. Latitude. E272 30 
Pl. Peeli. 25 : 09 
1. Draw an * Horizontal _— — 33 
Line on the Plane. 1 
2. Draw C 12, the Meri. | 8-30: 47 | 


lian, or 12 a Clock Hour. | 


| Hours Equi nod. 


51e, Perpendicular to the *. | 
— (xiZont al line of your Plane, IX. - 2 
Lock and wich a line of Chords , is 47} 


make the Angle F C 12. equal * 
to the Subſtiles diſtance from XII 
the Meridian, and draw CF 1 
1% bor the Subſtile on rhe Right. It. 13 47 
the Hand of the Meridian be- - 
cauſe ch: Plane Declines Weſt, III | 
di. 3. Draw the Line AB, „ 
by Pei pendicular to the Subſtile, v. 
and paſſing thro the Center VI 14 13 
at C, then out of your line VII. j9 T3} 
ot Latiizde take 34: 21 (the . 4 
height of your Stile) and fer III. Id 13 


from C to A, and from C to B, then take in vaut 
Compatlles the whole length of your Scale of Ir- 
clination of Meridian, and fer one Foot in A, and 
turn the other about til it will touch the Subſti- 
lar line. as at F, and draw the Line FA, and F B. 
4. Then repair to your Table, and take off 
your Scale of laclinatian of * 15 d-g. 47 min, 
. 4 30, 
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20: 47, 45: 47, 60: 47, 75. 47, and ſet from ing E. 
F the Subſtile towards A, for the Hours of 2, 1g V 
12, II, xo, and 9 of the Clock; again take 14: 
13, 29: 13, 44: 13, 59: 13, 74: 13, ard 89 
13, and ſer from F, towards B, for the Hours of 
3. 4, 5, 6, 7, and 8, Nere, 8 falling above the 
Horizontal-line, is drawn thro'. the Center for $ 
in the Morning, as you ſee in the Figure. 

5. Let your Hour-{;nes be drawn from the Cen. 
ter thro' every mark in the Line F A, and FB, 
and your Stile ſet on the Subſtile, making an Angle 
of 34: 21. and your Dial is finiſhed. 


. 
How by, the heigth of the Stile, the Declination al 
the Sun, to find what time the Sun ſhall pat, 
from one ſide of a Declining Plane to the othei. 


The Canon for Calculation, 


As the Radius. go: co io. ooo 
Isto the Iang. of the Sun's Decl. 23:30—9.63830 
So is the Tang of thestiles height. 34:21 9.83469 


To this Co-line, vis, 72 ? 43==19.47299 
From which Subtract — 30: 47 

the Planes Long. — 
And there remains, 41: 56 


Which 41: 56 reſol ved into time (by allow- 
ing 15 deg, to one Hour, and- the odd deg. 4 
min. of time,) maketh 2 Hours 48 min. atrer- 


noon, that the Gan forſaketh the South Dia! De I from 
f * : clining N contr 
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from ning Eaſt, to ſhine upon the North Dia! De. 


2, Ding Weſt : So by the lame Calculation the Sun 
> 14:Wrfaketh the North Declining Eaſt 2 Hours 
89min. before Noon, to Shine upon the South 


eclinins Weſt. | 

pin the Sun being in vs, the Southern Sine 
o ——ů —— — —— 72: 43 
d the Planes Longitude —— — 30 47 


102 : 90 


— — — 


he Sum is, — e 0 0 


hoſe Complement to 180 deg. is, 76:30 
Which converted into time is 5 Hours 6 min. 
ot the time in Capricorn, when the San paſſeth 
her, Nrom one fide of the Plane to the other, between 

hich two Limets the Annual variety of the 

un is concluded, 

Laſtly, in the making of this Dial you have 
00 nade four, viz. Firſt a South Declining Weſt 25 
leg. but if you turn your Paper and look thro' it, 
twill on the Back-fide be a South Declining Eaſt 
25 deg, Only the Afternoon Hours on the Weſt 
Dial, muſt be the Morning Hours on the Eaff, 
and if you turn your Dia/ the bottom upwards 
and reckon your Hours the contrary way: S042 
South Eaſt Decliner, will be a North Eaft De- 
liner, and a South Weſt Decliner, will be 2 
North Weſt Decliner, leaving out the Hour- lines, 
„L which will be needleſs ] before the Sun-ſerring® 
and after the Sunxi/ing. 
„Note, that the Subſtile in all Decliners, goeth 
from the 24:rid:an towards that Coaſt, which is 
contrary to tie Coaſt of the Planes 3 . 


[74] 
| it al 
& H A | of VI. . Fig. 7 e Cor 


1ke a 
How to draw Houi-lines upon a Far DeciMaw a 
ing Dial, by the 1wo Polar Scales on i the | 
Ruler. | ein 
min. ff 
Example oſ a S utb Dial Declining Eaſt 80 dey, hi ag 
the Latuude of FL deg. 30 MN. urs 2 
| ybſtile 
Y the directions of the laſt Chaprer, (ot mw 
B the Table page the 26h) you (hall find ¶ Now 
Incliniiion ot tle „Meridian to be 82 deg. 9 m Hours 
and the height of: the S. ile above the Prane 6 d Table, 
12 min. and thz Sabſtiic's diſtance from the Mllowe 
ridian 38 deg. 4 min. Oper 
Proceed thus, draw fuſt, the Perpendicular e ere: 
then with the Kad. of your line of Chords, Wii 7, ir 
ſcribe the Arch L M, and ſet off the Subſtile ies t 
Stile wi h the {ime line of Chords, accordi: g t it fr. 
their reſp.ctive Angles, and draw the pricked lu 2 H. 
CBA tor the Sti; and GI K tor the Sie. pen 5. 
Then chooſc any point in the Sabſile, as from 
through which point A, draw a line at lengu Hour 
Perpendicular to ic, as the line E A C, that dom Nou 
fix one ot of your Compaſſes at the beginnine (id: 
of your longeſt Polur Scale, and extend the othehuſt de 
to the Hour of 3, let off hs extent from A to Me of 
and chrough the point C draw a line Parallel Mur i 
the Se GI K, as the line C D, ſo ſhall C Db, con 
th: S/ile increa lcd. Then open your Compal the 
from the beginning of your {ccond or leſſer Pala 60 r 
Scule, to 3 Hours, ind with thae extent, place obe {yi 
foot of your Compalles in the $b/e ABG, carry 
115 
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it along the ſaid line, until the other foot of 
e Compaſſes Juſt touch the line C D, and there 
abe a mark, as at B, through which mark B, 
aw a line at length, and Parall to the line EAC, 
che line DBF. Then conſidering the Incli- 
„un of the Meridian was found to be 82 deg, 
min. find it on the ſecond Sale, or Scale of 90 deg. 
d againſt it op the firſt Scale you ſhall find 5 
urs 29 Minutes, by which it appears that the 
tile talleth between the Hours of 6 and 7 in 


ore Morning. 
d No according to the Inclination of Meridians 
mi Hows 29 Minutes, you may proceed to make 
6 able, and ſet off the Hours accordingly, as 


lloweth. 
Open your Compaſſes to oo Hourt 29 min. of 
2 greater Polar Scale, and ſet it for the Hour 
7, in the line EAC. Then open the Com- 
aſſes to 1 Hour 29 min. of the fame Scale, and 
t it from Aro 8. Then open your Compaſſes 
d 2 Hours 29 min. and ſet it from A to 9. Then 
pen your Compaſſes to 3 Hours 29 min. and ſet 
from A to 10. Laſtly, open the Compaſſes to 
Hours 29 min. and ſet it from A to 11. 

Now having found the points for the Hours on 
ne fide of the Subſtile from A towards E, you 
aft do the like for the other Hours on the other 
de of the Sabſtile: And confidering that the firſt 
our from the Subſii/e towards E, namely A 
contains the diſtance of co Hours 29 min. as 
y the following Table; the Complement thereot 
0 60 min. or an Hour, is 00 Hours 31 min as by 
e ſaid Igble a cars. 


. Table 


J 76 1] 1 8c 


nd loo 


— 


From A towards E. From A towards C. 

— — | 8 => ear De 
a on the Plane]. Mn. on the Plan = 
5 204 = SY 70 3114 - Nort 
| F 36 4 8 [I 5 4 
12 2904 9 E 31 A 4 

3 2904 10 [3 314 
* 2514 114 3114 \ Dn 


— 4 


Proceed to ſer off oo Hours 31 min. taken fron 
the ſame Polar Scale from A to the Hour of 


and extend your Compaſſes from the beginnin 6 

of the Scale to 1 Hur 31 min. and ſet it from be H. 

to 5, alſo to 2 Hours 31 min. and ſet from A Nn; 

4, alſo to 3 Hours 3x min. and ſet it from A t ”- i 
Ou 


3; and Laſtly, the extent of the Compaſſes fron 
the beginning of the Scale to 4 Hours 31 min. fall 
off from A to 2, and ſo you have points for ire. 
the Hours on the Plane on the line C A H. Larts, 

Now for the other line DB F, you mnſt ſet ol 
the Hours thereon (taken out of the /efſer Poly 
Scale) from B both ways according to the Tabl. 
in all reſpedts as you did ſer off the Hours fron 
A. This being done, draw lines through the is to t. 
ſpeQive Points found in the lines CA H, and Iso is t 
BF, and thoſe lines ſhall be the Hour. lines fot 
this Dial. 

The Stile muſt be a thin Plate of Braſs or Iron, Th 
and ſtand directly over the Sabſtile, as in the Jivid 
Figure isdemonſtrated, by A Rand C D. 2 

Thus have you rfiniſhed your Dial, and in the 
making ot this you hays mide a St De 

y | 4 


1 
„% So deg. Alſo: for if you turn the Paper. 
| 1 look . it, it will on rhe back-fide — 
ear DecliningWeſt 80 deg, only the Forenoon hours 
this, muſt be the Afternoon hours in that: Nay, 
rigour, you have in this one Dial made four, 
North Declining, either Eaſt or Weſt. 


C. 
Plan 


*. 


N -CHAEF Wo Fig. 18. 
J 0 drato Hour-Lines pon à direct Eaſt- Dial, 
Arithmetically. | 


fron 


of Ir E T there be an Eaſt Dial, whoſe breadth is 


nin 6 Inches; and it is required to put on all 
m he Hour- Lines from 6 in the Morning till 11 at 
Noon; here you 5 Hours and 6 Inches: Theres 
fore, before you can work the Operation, you 
uſt turn the Hours into Degress, by allowing 
or every Hour 15 Degrees, ſo you will have 75 
Degrees for 5 Hours; then turn the Inches into 
Parts, by allowing 100 Parts to every Inch, ſo 
ou will have 600 Parts. 


| I. For the height of the Stile. 
ron As the Radius 90 ro. ooo 


eg ls to the Tangent of 5 Hours 75 deg. com. A. 9.42805 
1 DIESo is the Log. of the diſtance from 6, 600 parts 2.77815 


for — 


To the Log of the Stile height, in parts 161. 12. 20620 
That is, 1 Inch, 61 parts of an Inch, an Inch 


divided into > i 
the Y 
in 42 As 


7 | 


„ 
II. For the Hour Lines diſtance from VI. 


(As the Radi. xo 5 * 3 
Is to the Log of the Stile height 167 . zc c 4"! 
5. <So is the Tangent of 15 deg. for 7 a Clock 9.420. - __ 
; 2 econd. 

L To the Lex of the firſt Hour 43 parts, 11.634. in 


As the Radius go. . ro:o0-Ncen « 
Is to the Log. of the Stiles height 161. 2.2069 
8. So is the Tangent of 30 deg. for 8 a Clock, 9.76, 


: 
. 
. 


To the Log. of the 2d Hour 93 parts, 11.9601 


' 


] | As whe Radius go : I © 0000 ts 
Is to the Log. of the Stile height 161 2.206] 105 

9. Jo is the Tangent of 45 deg. for 9 a Clock, 10.000, not 
[. o the Leg. of the 3d Hour, 161 parts. 12.,204WMmpaſl; 


As to the Radiwm 90 19,0008 
Is to the Log. of the Stiles height 167. 2.2060; 


10. < So is the Tang. of 60 deg. for 10 a Clock 10. 230% 
the tri 
11. 5 


Note, 
of the 
uſt (ta 
the C 


To the Log. of the 4th Hour, 279 parts 12.445 


As the Radius 90 I 0.0000 
Is to the Log. of the Stile height 161 2.2064) 
So is the Tang. of 75 deg for 11 a Clock, 10.571; 


To the Leg. of the 5th Hour, 600 parts, 12.7781 


Having thus far proceeded, that 5-Howrs from 
6 is calculated, namely, 7, 8, 9, 10, 11, there are 
yet 4and 5 in the Morning that muſt be drawn | 
the lame diſtance ſrom 6 in the Morning, as 7 and 
8 are; therefore, for your better Inſtruction, ſe | 
the following Dial, and imitate this Geomerricall < 
ConſtruQion. 

Firſt, Square out your Dial, and draw the Line 
D, A. C, towards the bottom our Plain; thang < 
with 60 degrees of Chords in the Foint C, on the 

4 edge 
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e of the Dial, deſciibe a part of a Circle as 
B. and ſer from A, to B, the complement of 
"Fr Latitude 3$*. 30 and draw the Line C, B, x, 
che Plane for the Equinoctial. 
Secondly, Have recou. le ro your Table, and 
x, in your Compaſſes, the diſtance in Parts 
ween 6 of tte Clock and 11, namely 600, and 
ke Marks with both Feet in the Equinoctial 
the Hour. Lines of 6 in the Morning, and 11, 
remember to leave room above 6, tor 4 and 
n the Morning, then take in your Compaſſes 
parts, and ſer trom 6, to 7, and 5, then take in 
ur CompaſT:s 93 Paris, and fer in the Fquator or 
uinoctial, from 6 to 8 and 4; then take in your 
mpaſſes 16 1, and ſet in the Equinoctial from 6 to 
Laſtly, take 279 parts, and ſet in thz Equino- 
«Mil from 6 to 10, and thro? the Points in the 
WvinoCtial draw Perpendiculars, and they ſhall 
the true Hour- Lines, 
Note, The Stile muſt be the breadch of 6 and 
of the Clock, as you ſee in the Figure, and 
uſt ſtand perpendicularly in the Zozr-Line of 6 
the Clock. a 


Note, If you have 
a mind to draw the 
Quarters and Half 
Hours, and Three 
Quarters, you may, 
if you obſerve what 
was ſaid in Chap. 2, 
Page 65. 


P 
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How to draw the Hour- Lines, upon a Dire&t Ed 
or Welt Dial iaſtrumentally by the Polar Scale, 


I, PON the Point C, if it be an Eaſt Dill 
or upon the point D, it a Weſt, wit 
60 deg. of your Line of Chords, draw an obſcure 
art of a Circle as A B, and in that Arch from Ay 
5. ſet off the height of the Equinoclial, 38 dg 
30 min. and draw the Line CDE, then in ſom 
convenient Place of the Line CE, as at R, dn 
the Line GRE, at right Angles to the Line ED 
ſo ſhall GRE, be the Subſtile and Hour. line of 6, 
2. Draw IH, parallel to the Line EDC. 
3. Repair to either of your Scales known by th 
letters [Pol.] and fix one Foot of your Compal 
at the beginning of the ſaid Scale, and extend if 
other Foot to the Hour of 1. Set off that ext 
from G to 5, and from G to, and on its para 
EC, from R both ways, and draw the Hours of 
and 7 paralle to the Sbſti/e and Hour. line of 
Then take in your Compaſſes the diſtance from th 
beginning cf the Scale, ro 2 hours, and fer it d 
from G to 4, and from G to 8, and alſo from! 
both ways, and draw the hour of 4 and 8 paralk 
to the other; ſo you have no more hours to ſet d 
towards I, being 4 is the hour of Sun-rifing ; bt 
proceed to ſer off the rett of the hours towards 
as you did the other hours, taking in your Col 
paſſes the diſtances from the beginning of the Seu 
to 3, 4, and 5, and ſetting ech diſtance off f 
ſpectively from G towards N, Jat 9, 10 11, ; 
dor all 


[ 


e = 
g 77. 
The docks Board 


L 8x J 

from R towards C, and draw the hours. of 

10d, and 11: and fo you have all the hours 
per for an Eft Dial. 

And Laſtly, The diſtance from the beginning of 
Scale to the hour of 3, gives the height of the 
„, which muſt ſtand directly over the Hour line 

5s, making Right - Angles therewith, and may be 

Jae of a thin plate of Iron or Braſs, or a Pin 
rpned, whoſe extremity muſt give the ſhadow 
the Hour*lines on the Dial. Rs 

ate, That if you turn the Eaſt Dial drawn on 

per from you, and look on the back ſide, you 

ll ſee the perfect Form of a Weſt Dial, only 

tead of the Hours 11, 10, 9, 8, 7, 6, 5, 4, 

muſt write 1, 2, 3, 4, 5, 6, 7, and 8. 


— 


— --— 


CH AP. VIII. 
How to find the Reclination of any Plane. 


Ake a Quadrant and joyn it to the Side of a 
Szuare, and place the other Side of your 
are to the Plane; if the Plummet fall Parallel 
the Side of the Square, then the Lower. ſide of 
Suare ſtands Level, by which draw an Ho- 
ontal-Line, on which ere a Perpendicular, nd 
ply your Square to that Perpendicular, and if 
> Plummet falls Parallel to the Side of the 
are, then that is alſo a Level Line, and your 
ane ſtands Horizontally : If the Plummet falls 
t Parallel to the Side of the Square, then turn 
ur Square until j does, then draw an Horizontal- 
ne, on which rect a Perpendicular to which 
"MN G apply 


> OH 
* 4 
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apply your Square, and obſerve what Angle you 
Plummet makes on the Quadrant, with the Side d 


the Square, that is the Angle of the Reclinatiu The C 
of the Plane. ays) tl 
NES 2 Rech 
| ch e- La 
CAA Fig. 1% So th: 
Of direct Eaſt or Weſt Reclining Dials, and ht de E 
Hour-lines may be deſcribed upon them, - - | 
: 3 
| S all Direct North and South Recliny * 
Dials are reduced to Neo. Latitude ad 
whercin they would be Horizontal Dials; ſo Me, 
Direct Eaſt or Weſt Reclining Dials, in any SY 
Latitude, may be reduced to Upright Declinig 
Dials in another Latitude. | 
Definition.) An Eaſt or Weſt Reclining Dial 
a Dial that directly beholds the Eaſt or Weſt, u 
Recline or fill back like the Roof of an Houſe, the Þ 
SECT. I tn 
To reduce any Eaſt or Weſt Reclining Dial, 12. 
Latitude, to a New. Latitude, wherein the Mo the 
clining Dial all become an Upright Dial, at 
what Declination that Upright Dial ſhall bat 
in that New-Latitude. 
Example. Ws the | 
Suppoſe then, that a direct Eaſt, dt Weſt Di to the 
in the Latitude of London 51:30, ſhould ReclWois the 
from the Zenith 35 deg. in what Latitude wi 
that be an Upright Dial? e DeclinatiMa the 
{hall it have in that Latitude? . 


„ RUL 


þ 83 3 


You 
de 
ati 


RU - 

The roy © pa of the known Latitude, is (al- 
ays) the New-Laritude ; and the Complement of 
> Reclination is (always) the Declination in that 
eu- Latitude. 

So that if an Eaſt or Weſt Dial ſhould Recline 
deg. in the Latitude of 51:30. that will be an 
rigbt Dial, declining 55 deg. in the Latitude of 
530. 

For 38:30. being the Complement of 5 1:30. is 
e New-Latitude. And 55 deg. being the Com. 
ment of 38:30 deg the Dials Reclination is the 
clination in that New-Declination. 


The Canon for Calculation are, 


: I, 

the Radius —— —— —— 90:CO---10.000C0 
to the Sign of rhe Peclinat. 55:00 9.91336 
dis the Co- Tangent of the Lat. 38:30—10.09939 


— 
— 


o the Tan. of the Sub. diſt, 45:52— 1.07275 
II. 
s the Radius — 9y00-;10.00000 


to the Co. Sign of the Decli. 55:0. 9.75859 

dis the Co· ſign of the Latitude. $5:30— 6.89344 

o the fign of theSfile height, 26:41—19-65213 
MH a 
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Havin 
ble at 


As the Radius, ———— — 90:c0—10.000 the 


Is to the Co- Tang. of the Decli. 55:00— 9.845; 
So is the Sign of the Latitude. 38:30— 9.794 


— — 


To the Co-Tang, of the Planes 


Geon 
Uraw 


Hour 

: 66:27—19.639; — 

Long. 1 

| mak 

TER deg. ( 

| |. and 

Y ti] Equinottial | True Hours Im the 

5 >| Diſtances. | on the Plane. 26. 4 

| Subt 

— — — — — of yi 

H. M. D. M. D. NM. $49, 7 

42 — — — — — How 

10 O2 | 834 — 3375— 50 54, 1 

09 03| 68—33|48——— 49 bor tl 

o8 04| 53 —— 33 | 31———18 have 
07 of | go ——_— r 
06 661232— 33] 11 = 04 
15— 0708 0 2— 52 

Subſtile. 8 ; 1 to d 

| 04. 08 | 06 27 | 02—— 54 Sc 
03 09 | 21 ——27 | 10———00 

02 10136——27118— 21 Avi 


[55] 
Having Calculated the Requiſites, and made the 
ble after the manner of a declining- Dial; and 
| the Hoxr Arches calculated, we proceed to 
Geometrical Projection of a Welt Recliner. 
Draw the Line A, D, for the Horizontal Line 
your reclining Plane; then at a convenient 
tance, and Parallel to the Line A, D, draw the 
e G, O, 12, for the 12 of the Clock Hour Line, 
| making G Centre of your Dial, with 
deg. of =” G, deſcribe the Circle O, R, 
|, and from Mio R, ſet the Subſtiles diſtance 
m the Meridian 45. 52 min. and from R. to p. 
26. 4+ the Stiles height, and draw R, G, for 
Subttile, and p. G, for the Stile; then take 
of your Tahle 03:52, 11:04, 19:41, 31:18, 
49, 75:50, and ſer from R, the Subſtile, for 
Hours of 5, 6, 7, 8, 9, and 10; likewiſe take 
54, 10:00, 18:21, 29:24, 45:52, 71:29, and 
for the Hours of 4, 3, 2, 1, 12, II, and thus 
have all the Hours as you ſee in Fig. 19. 


„ 


Greene „ern 
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kw to draw this Dial by the Line of Latitude and 
Scale of Inclination of the Meridian. 


Aring found the Equinoctial Niſtance as be- 

tore, and drawn the Horizo Line, the 
ur Line of 12, and ſet off the Subſtiles diſtance 
d Stiles height, proceed after this manner: 
aw a Line perpendicular to the Subſtile, paſſing 
ro the Centre, /a G, and take off your Line 
Latitude 26 dep, 41 min. and ſet from G to a, 


dB; then take the length of the whole Scale 
4 G 3 of 


P 


= 


NE Sette. 


r 86 3 
of the Inclination of the Meridian in your Co 
paſſes, and ſer one Foot in a, and turn the oth 
abovt till it touch, or croſs the Subſtile as at 
and draw the Line h, a, and h, b, then repair 
your Table of Equinoctial Diſtances and take 
your Scale of Inclination of Meridian 06: 
21:27, 36:27, 51:27, 66:27, 81:27, and ſet 
after another on the Line þ, a, Irom b, towards 


for the Hours of 4, 3, 2, 1, E, and 11 Of th J 
Clock; then take 08:33, = Va 533M... 


68:33, 83:33, and place fronWMowards 6, 1 
the Hours ot 5, 6, 7, 8, and 9, Of the Clock. 
Note, That g of the Clock is to be drawn thi 
the Centre for the Hour of 10 in the Mor nin 
becauſe the Sun ſhineth not in our Latitude by 
13 min. aſter 8 at Night. 
And thus you have at one Work made 4 Dill 
viz. a Weft Recliner and an Eaſt Recliner, and 
Weft Incliner and an Eaſt Incliner, for it you tu 


o is th 


the Dial the bottom upwards, the Centre will * 
Northwards, and the Axis point Southwards, al _ 
thoſe Hours, viz. 3, 4, 5, 6, 7, and 8, will k And tf 
the Afternoon hours of a Weſt Inclining Dial an 
it you obſerve the ſame of the Eft ReclininMrr © 
Dial, it will produce the Eft Inclining Dial. 
Note, In the making of the Eaſt Reclining Wt 
Dial, your Centre muſt be on the Lefr-hand ſid 0 
of the Plane, zod the Hours run the other wa 5 9 
as you may Ne if you turn your Dial, and loc 718 
thro? the back - ſide of it. = : 
Dial, 


LY 


| wher 
 SECTW Dial. 


1871 


SECT. IL 
W' Height of the Stile, the Declination of the Sun, 


0 and the Reclination 4 the Plane given, to find 
8 what time the Sun forſaketh the Eaſt or WeſF 
f "8 Reclining Dial, and ſbineth on the oppoſite 
He Incliner. | 


4 
\ Wh He Planes of Eaſt and Weſt Recliners 
T1 or Incliners lie in the Circle of Po- 
tion, denominating their Reclination ; and to 
nd the time the Sun forſaketh the one to ſhine 
pon the other, obferve this general Canon. 


$ the Radius —F — — 90. I10.00000 
sto the Tang. of tie Sun's decl. 23.30. 9.63830 
o is the Tang. of the Stiles height 26.41. 9.70120 
To the Co- Sine of — — 77:22 19.533950 
To which add the Planes Long. 66:27 — 


— ꝶ·—ͤ— — 


And the Sum is — — 143:49 


— 


Whoſe Complement to 180 is 36:11 


Which 36.11 reſolveth into Tine, by allowing 
15 deg. to an Hour, and to every odd deg. 4 min. 
giveth 2 hours 24 min. after Noon when the Sun 
(in Cancer) forſaketh the Eaſt Reclining Dial 35, 
and illuminateth the Oppolite, the Weſt Inclining 
Dial, or it giveth 2 hours 24 min. be ore Noon, 
when the Sun, Parteth from the Eaſt Reclining 


TI. Dial, and (hingth-upon the We]? Inclining Dial. 


{ 7 G 4 Note 
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Note, That upon all Eaſt and Weſt Recliners niche Lat 
the Northern Hemiſphere, the North Pole is ele Zeni 
vated ; and on rheir oppoſite Incliners the Sou that 


Pole. 2 clinatic 
Note, The Meridian upon all Eaſt and Ve min. 
Reclining Dials, lies parallel to the Horizon, udn; 
> Rema! 
Mew 
CHAS | 0 ade for 
| | deg; | 
How to draw the Hour. Lines, pon Direct South M2. Var 
or North Reclining Dials. 51 def 
* =; e Zen 
9 UCH Planes as do directly behold thei an Ho 
| North : 1 The 
1 South 1 Point of * Horizon, but do eater © 
Reclining (or fall backward ) from the Zenith ue L477 
South „ FT North "0; om 60 
wards the Norah pate called South & Dire Mthe N 
Planes Reelining : So many Degrees as the Rade fo 
clination is: And of ſuch Planes their are Six Vari. Nrve for 
eties; Three of South, and Three of North Rech. {Mat1114de 
ners: All which may be Reduced to New Latitudes . Va 
wherein they will become Horizontal Planes: And WM Lond 
conſequently Dzals (or Hour-lines ) may be de. f 35 d. 
ſcribed upon hem by the Precepts delivered in {412d 
the I Chapter page 15. | The 
| | atizud 
1. Of South Recliners. hing; 
= 3 = ude, tl 
Examples of all theſe Varieties of Reclining Much a! 
Planes, in the Latitude of Londog 51 deg. 3 o min. Ne mad 
To find the New Latitude. | df this 


1. Variety, Let there be a Bre auth Plane 
g in 


\ 


ſ 


89 1 


's inthe Latitude of London, which Reclines from 


ele Zenith thereof 20 deg. In what Latitude 
ill that be an Hor:2ontal Plane? The Planes 
clination 20 deg. being leſs then 38 deg. 
Vel min. the Complement of the Latitude of 
don; Subſtract 20 deg. from 38 deg. 30 min. 
> Remainder (or differance ( 18 deg. 30 min. is 
> New-Longitude, So that an Horizontal Dial 
ade for that Latitude ſhall be a Sourh Reclining 
deg. in the Latitude of London. 
142 If a South Plain in the Latitude 
51 deg. 30 min. ſhould Recline 60 deg. from 
Zenith thereof: In what Latitude will that 
an Horizontal Plauęe? | 
The Reclination of the Plane 60 deg. being 
eater then 38 deg. 30 min. the Complement of 
e Latitude of London, Subſtratt 38 deg. 30 min. 
om 60 deg. and the Remainder 21 deg. 30 min. 
the New Latitude: And and Horizonta Dial 
ade for that Latitude of 21 deg. 30 min. ſhall 
rve for a South Dial Reclining 60 deg. in the 
atitude of London. | 
3. Variety. If a South Plane in the Latitude 
London (hould Recline from the Zenith there- 
38 deg. 30 min. Equal to the Complement of the 
alitude of London. Then, | 
The difference between the Complement of the 


hing; it ſhews the New-Latztude to be no Lati- 
de that is neither Polæ hath any Elevation over 
uch a Plane, but is an Eguinocfial Plane, and muſt 
de made by the Rules delivered in the 6 Chapter 
f this Book, or By page 61. 


; 3 2 Of 


atizude of London and the Reclination being no- 


o P 1 
5 Rh 
* a Lad ie * 
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[ 90 } 
2. Of North Recliners. 


1. Variety. If a North Plane in the Latitul 
ef 51 deg. 30 min. ſhould Recline from the 2 
nith 20 deg. In what Latitude will that be 
Horizontal Plane? | | 

Ihe Recl:nation 20 deg, being leſs then | 
Complement of the Latitude of London, 38 ity 
30 min. add the Rec/ination 20 deg. and the 0 

Latitude 38 deg. 30 min. together; their ſun 
58 deg. 30 min. is the New Latitude: And 
Horizonta! Dial for that ſhall be a North Ply 
Reclining 20 deg. in the Latitude of 51 dg 


eclina 
f the 1 
eir 8. 

Hor 
o deg 
o min 
ade b 
f this 
Note 
als, 
ent o 
equa 
| , P. 
5 mad: 


30 min. ; lemen 
2. Variety. If a North Plane in the Latini I ated, 
of London, 5x deg. 30 min. ſhould Recline find ur 
the Zenith 75 deg. In what Latitude will ſu Hoctial 
2 Plain be Horizontal? | either 
The Reclination 75 deg. being greater H ontb! 


38 deg. 30 min. Add them together and th 
make x 13 deg. 30 min. which being above godg 
take the Complement thereof to 180 deg. whit 
18 66 deg. 30 min. And that is the Neꝛo- Latitud 
So that an Hori2onta! Dial made for the Latitul 
of 66 deg. 30 min. will be a North Plane Rect 
2ng 75 deg. in the Latitude of London 51 de 
- 30 min. „ | 

3. Variety. If a North Plain in the Latitu 
of London 51 deg. 30 min. ſhould Recline fron 
the. Zenuh thereof 5x deg. 30 min. In wbt 
Latitude will ſuch a Plain be Horizontal? 
Here the R<clinarion 51 deg 30 min. is Equi 
to the Latitude of London; and Ahę Sum of 1 


\ 


Not 
Deals, 
ng Di 
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ik 


he 
5 


L 91 1 


eclination 51deg, 30 min. and the Complement 
f the Latitude 38 deg. 30 min. Added together, 
eir Sum is 90 deg. tor the Ne. Latitude: And 
Horizontal Dial made far that Latitude of 
o deg. will be a North Plane Reclining 51 deg. 
o min. in the Latitude of London, and muſt be 
ade by the Rules delivered in the 30th Chapter 
f this Book, 
Note, that upon all South Reclining Direct 
Viale, if the Reclination bz leſs than the Comple- 
ent of the Latitude, the South Pole is Elevated; 
equal to the Complement of the Latitude, nei- 
her Pole is Elevated, but is an Eguinoctial, and 
made by Chap. VI. And if more than the Com- 
lement of the Latitude, the North Pole is Ele- 
ated, and the Center. of the Dial is at the bottom. 
Ind upon the North Inclining leſs than an Equi- 
octial, the Nerth Pole, equal to an Equinoctial, 
either Pole, and more than a Equinectial the 
oth Pole. 
Note, 2. That upon all North Direct Rec lining 
Dale, the North Pole; And on all Direct Inclig- 
ng Dzals, the South Pole. N 


SECT: 


The height of the Stile, the Declination of the Sun, 
and the Reclinaticn of the Plane given, to find 
what time the Sun ſhall forſake a North Inclin- 
ing Plane, to ſhine upon a South Reelining Plane, 
oppoſite thereto, 


Here is fix "Varieties of North and South Re- 
clinipg Fung Diale - And fuſt of 
, | the 


clinin! 


| 99} 
the three South, I. In that which Reclines 20 dexWppol 


being leſs than an EquinoQtial, their are given 
the height of the Stile 18 deg; 30 min. the Decli: 
nation of the San 23: 30. ro find at what time 
the Sun forſaketh the North Inclining Plane, to 
Shine upon the aforeſaid South Reclining 20 deg, 


5 the | 
to Thi 
5 is th 


; 0 this 
As the Radius, — £0 : O00. 10.00000 
Is to the Tar. of the Sun's Decl. 23: 30. 9.6383 
So is the Tar. of the Sriles heig. 18: 30. 9:52451 


— — 


Subt 
main 
o ho 
ornit 
N Can 
ninate 
hus n 
n of r 


To this Co-fine, —— 1:38. 19.16281 


Subtract this 81: 38. out of 90 deg. there will 
remain 8 deg. 22 min. which converted into time, 
giveth 34 mio. before 6 in the Morning, and after 
it at Night, when the Sen in Cancer departeth 
from the Inclining fide of the Plane, and Shineth 
on the Reclining and contraty. 


2. Of that which Reclines to the Pole, or equal [be h 
to the Complement of the Latitude; This Dial 2 
100. 


lyeth in the Six a Clock Hour. Circle, and there. 
fore the Caſe is plain, that the Sus always paſles MW 778 
from one fide of the Flat to the other juſt at Six of Di 
the Clock; and from the 13th of September, to 
the 10:h of March (or the Sun's abode in the 
Southern Signes) the Sun ſhines not at all upon 
the recl ining hide. | 
3. In that which Reclines 60 deg. being more 
than an Equinoctial ; there are given the Stiles 
height 21 : 30. the Suz's Declingtion 23: 30, to 
find at what time the Sn . the eu 
; n- 


\ 
* 
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lining Dial, to ſhine on the South Reclining 
ppoſite thereto. 


s the Radius. . £0.00, 10.00000 
to the Tang. of the Sams Decl. 23.30. 9. 63830 
o is the Tang. of the Stiles heig. 2 1.30. 9. 59539 


* n 


5166488 


0 this Co- ſine — — 80.08. 19.23369 


—̃—ſ — 1111 


Subtract this 80: o8. out of go. and their will 
main 09. 52. which converted into time giveth 
o hours 39 min. before Six a Clock in the 
orning, and after Six at Night, when the San 
n Cancer departs from the Inclining fide to illu- 
ninate the oppoſite Recliner, and contrary. And 
hus may you be ſatisfied for any other Declinati- 
dn of the Sun whatſoever. 


SECT 


[he height of the Stile, the Declination of the Sun, 
and Reclination of the Plane being given, to find 
re. what time the Sun forſaketh the North Reclin- 
es ng Dial, ro Shine upon the South Inclining 
of ial. | 


2 Xp 

ne N North Direct Recliners, their are three 

NI Varieties which ſhall be poke of as follow- 
"Wh. NN 


ce 1. Of the North Reclining 20 deg. This Dial 
-s {Wuring the Suns Southern Declinarion, it only 
o Whines upon the Inclining fide : but during his 
h Fbode in the Northern Sines, ſome part of the 
. P 3 Day, 


1941 


Day on the Reclining fide, and ſome part on tHnain * 
Inclining fide ; whoſe quantity of time is founiſſhich th 


by the following Proportion. 


As the Radius —— 90. o0. 1d. ooo 
Is to the Tang. of the Sun's decl. 23.30. 9.63830 
So is the Tang. of the Stile height, 58.30. 10.2126 


— — » 


To this Co-fine of —— —— 44.48. 19.9508 


— — — 


Which 44.48, reſolved into time, giveth: 
hours 59 min. before, and after Noon, when thz 
Sun in Cancer forſaketh, and returneth again t 
the reclining part of the Plane. | 

2. Of the North Reclining 51.30. being a Ps 
lar Dial: This Dial lying in the EquinoQil 
Circle, hath the Sum during his abode in the 
Northern Sines, ſhining only on the reclining Side the 1 
and the Sun in the Southern Sines ſhines upon th | ha! 

Inclining Dial. | | 

3. Ot the North Reclining 75 deg. being mon Pult, 
than a Polar: This Dial, during the Sun's abo ways 
in the Northern Sines, hath the Sun only ſhining 
on the Reclining Dial ; the reſt of the Year it 
{hineth upon both (whoſe time is eafily found by 
the Declination) until the Meridional feceſs 0 
the Sun from the Zenith (or the Zenith diſtance 
which is all one) be greater than the Recl/:nation 
of the Plane, and then it ſhineth only upon the 
Inclining Plane. 

To find the time of the Year for that, Subtrad 
the Reclination of the Equinoxtial 51.30. from 
the Rec/ination of the Plane 557 and there will 


\ remain. 
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on thinain £3.30. the Declination of the Parallel ig 
foundWhich the Plane lieth, which is the firſt degree 
Capricorn, (as you will find by Calculation) 
r at that time which is the 10th of December, 
Sun forſaketh the Reclining Plane to ſhine 
385% on the Inclining Dial, as yon will find by 
120 Ne following Proportion. | | 
the Sine of the Suns Decly 23.30. 9. 60069 


5098 


OOo a 


— 
mn. 


to the Radius go. co. 10.00000 
o is the Sine of the Difference 23.30. 9. 60069 


) this Sine — — 90. oo. ro. ooo 
Which is the third Sign from Libra, namely * - 
ppricorn, (as I faid before) when it forſaketh 
te reclining Dial, to ſhine only upon the Inclin- 
g Dial, and fo continues till it aſcends again to 
ncer, which is the Paralelliſme with it, which 
the 10th of June. 
I have choſe this Dial, reclining 75 deg. be- 

uſe the Operation, or Working, may ſeem dif- 
zo Mcult, becauſe the firſt term 23.30, which muſt 
od: ways be ſubtracted from the third, (which is 
ung z. 30, ) the remainder is 90. oo. | 
r it 1 thall here give you the Working of the Canon 
by Mor a Dia reclining but 70 deg. 

N Example. By | 

is the fine of the Sux's Decl. 23.30. 9. 60069 
sto the RadiuS—— — 90. oo. 10.0000 
o is the ſine of the rence, 18.28. 9. 50072 


10 this [i nn — 52.33. 9. 89973 


* = Gu 


there will remain 22. 33, of Scorpio for the plag 


| Zenith towards the Horizon, ſo many Deegrex 


„„ 


rr 
Out of 52: 33, ſubtract 30 deg. for the fine Lily, 


of the Sun, when it forſaketh the reclining Dj, 
to ſhine only on the Inclining Dial, till it aſcen 
again into 07 : 27, of Aquaries, which is in Pan 
elliſme with ir, by this place of the Sun eye 


3 


Almanack will ſhew the time of the Year. ar 
Noe alſo, That in making of any of theſe Nor . 


or Seuth reclining Dzals, you have made alſo 
Direct North or South Dial inclining from te 


Recli-· TF 
as the? peels Cnation, 

So that when you have made a South-Dial r 
clining from the Zenith 60 deg. (as II the ſecon 
Variety of Soutb recliners in this Chapter) 50 
have alſo a North Dial Inc/:ning to the Horizn 
60 deg. either by drawing the Hour. lines and Su 
through the Center, or by turning the Reclining 
Dial about upon the Hour-line of VI. And tha 
as the North Pole is Elevated upon the South 1 
cliner ; ſo much will the South Pole be Elevated 
above the North Incliner, Cc. | 
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Df Declining and Reclining 
Planes, 


CHAP. XL 


S there were fix Varieties of Ditect North 
and South reclining Planes, ſo alſo are 
heir of South and North Declining reclining 
Planes, 91S, Three Varieties of South recliners 
eclining, and as many of North recliners decl in- 


8· 


Of South Recliners Declining Planes. 

I. The declination may be ſuch, that the re® 
ining Plane, ſhall interfeck the Meridian be- 
— the Zenith of the place and the Pole of the 

orld. 
il. The Declination may be ſuch, that the 
outh reclinining Plane, may fall upon the Me- 
idian juſt upon the Pole-point z and ſuch Re lin- 
g Declining Planes, are called EquinoCtial De- 
iners. 
III. The Declination may be ſuch, thit he 
outh Decliner may fall between the Pole of the 
World, and the Horizon. | n 
Theſe are the three Varieties of South recliners 
Declining. 
In North Decliners reclining, there are three 
ther Varieties. ä 
1. The Declination may be ſuch, that the re- 


lining Plane, may cut the Meridian, between 
, : N | + ths 


1984 
the Zenith and the Equinodtial. | 

II. The  Declination may be ſuch, that thy 
North reclining declining Plane, may croſs th 
Meridian in the Point where the Equinoctial cut 
it.— And ſuch Planes are called Polar declinin 
Planes, becauſe the Poles of them lie in the Ay 
of the World, and the Subſtile in ſuch Planes, wi 
8 always Perpendicular to the Meridian of th 

lace. 

III. The Declination may cauſe the reclining 
Plane to cut the Meridian, between the Equ 
noctial and the Horizon. 


the R: 
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Examples of all theſe Varieties follow. 
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I. Of South Recliners, 
The Eft Variety. 
CHAP. XK Mp! 


the Rad 
0 the C 
Is the ſi 
the fine 


aving ! 
, you n 
phr, and 


To draw Hour-lines, aon a South Reclining Pla the Cha 


Declining Eaſt or Welt, which paſſeth betur 


the Zenith and the Pole. The heig 


> Planes 


1 Example. 2 Recl in: 
E T the Lat. of the place be North, 51: Plane 
The decl. of the Plane be Eaſt, 20: e planes 
The reclination of the Plane be 2076 


Subſtile 
e Stiles hi 
e Planes 


I. To find the New-Latitude, wherein t 
Plane ſtaggs as an upright Decliner. 1 


[99] 
- The Canon for Calculation, 


the Radius —————— —90.00. 10.00000 
o the Co-fine of the Old decl.20.00. 9. 97298 
is the Co- Tang. of the recl. 20.00. 10.43893 
the Tangent of 68.49. 10.4I19t 
e Lat. ofthe place SubſtraQted 5 1.30. | 
cre. remains — — 17.19 

oſe Complement 72. 41, is the Nero. Latitude. 
I. The referring of this Plane to a new- La- 
de, doth alter the Declination allo ; therefore 
ew-Declination muſt be found. | 


The Canon for Calculation, 


the Radius - —-- 90.00. 10.00000 
o the Co-fine of the Rec. 20,00. 9. 97298 
Is the fine of the Old Decl. 20.00. 9. 53405 
the fine of the New-decl. 18.45. 19.50703 


aving found the New Latitude and Declina- 
, you may find the Subſtiles diſtance, the Stiles 
phr, and the Planes difference of Longitude, 
the Chapter, which are as followeth. 


The height of the Pole above the Zor:2. 51. 30. 
2 Planes Old Declination, 20,00 
2 Reclination — 20. oo 
e Planes New Latitude — 72. 41 
e Planes New Declination — 8. 45 
> Subſtiles diſtance from the Meridian, 05.43 
ue Stiles hight. ä 16. 23 
& Planes difference of Longitnde, — 19.34 

| 6: "We £ The 
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Having found the Longitude and reſt of 
things neceſſary, you may frame a Table of Arg 
at the Pole, as was directed in the Chapter, 
upright decliners; and from thence you may | 
alſo the Hour Arches, and ſet them down 
Table as you ſee here followeth. 


the Ra 


oabe 11 
Nye 4 


the Co-T 


laving 


But to draw [Angles | kes wit 
this Dial upon at the Hour o find t 
the Plane in Pole | Arches e it or 
the Old Lati- low in 
tide, YOU Aſt [mmm fon _—_—— line fo 
not to place H. Eaſt. d. my m.\H, Equino, 
the Hour line — be 
of 12 perpen- 5 |85: 2674: 11] 'WMhicary te 
dicular to the 6 70: 26038: 26] VM North 
Horizon, as in + 3655: 26022: 16] Fo mak 
uprightp/anes 8 [qo: 26113: 31] Wridian 
but ir muſt 9 425: 2607: 38 t end v 
make an angle 10 10: 26002: 58 nes De 
with the Ho. Pubftile— - —— aving 
risontawline 11 94: 3401: 17 ſt run; 
of the reclin- 12 fig: 3405 : 444 Wh, Geo 
ing plane: And x 434: 34/11: oc 
therefore the | 2 (49: 34119: 07 
quantity of 3 |64 : 34131: 40 Draw t 
that Angle 4 79: 34156: 53 the Pla 
mult be found c Chords 
therefore, —_— WW. wM 

| 54, t 
draw 

Then 

* from! 


L 10 J 
The Canon for Calculation is, 

the Radius. — 90.00. 1000000 

LS fine of the Reclination. 20.00. 95 3405 


is the Tang. of the Old decl. 20.00. 955106 
the Ce· Tan. of the dif, of the M. & H. 82.54. 909511 


of 
\ng 
el, 
IA 
N 


laving found the Quantity, the Meridian 
kes with the Horizontal- line; the next thing 
o find to what Coaſt it muſt run, and either a- 
e it or below it. þ 

low in all South Planes that doth recline and 
line ſo much that the P/ane becomes leſs than 
Eguinoctial Plane, the Meridian doth defend 
the Horizontal line at that end which lies 
trary to the Coaſt of the Declination. And in 
North Planes Inclining and Declining, ſo much 
o make it leſs than an Eguznottial Plane, the 
ridian will aicend above the Horizontal line at 
tend which lies contrary to the Coaſt of the 
nes Declination. 

aving ſhewed you to what Coaſt the Meridian 
ſt run; we now come to the drawing of the 
/, Geometrically. 


The Geometrical Projection, 

Draw the line WC E, for the Horizontal line 

the Plane, then in the point C, with 60. deg. 

Chords deſcribe the Circle WME, and from 

to M, ( becauſe the Plane Declines Eaſt ) ſet 
54, the diſtance of the Meridian and Horizon, 

| draw the line C M, for the Hour. line of 


Then take 05. 43. the Sb files diſtance, and 
from M, to O)and 16. 23, and ſet from 0 
| * H 3 to 
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to P, and draw C O, for the Subſtile, and C 
for the Stile. 

Laſtiy, Take ol. 17, 05. 44, II. oo, 1900 
o. 40, and 56.53, and ſet from O towards 
Likewiſe take 02. 58, O7. 38, 13. 31, 22. 16 
38. 26, and 74. 11, and ſet from O, towards N 
and from C, the Center draw lines to every on 


of the Points, they will be belonging ro the 
Plane. 


Wer. Ar 
ake 19 
0 VI. 1 
rom B, 
o II, a 
III. th 
nd ſer! 
nd fro 
en ta 
t fron 
ines d1 
nter 
ne of tl 
e the 

uch a [ 


How to draw this Dial by the Line of Latitudes,m 
Hour Scale; the Requiſttes being Calculated, 


Having drawn your Horizontal, and ſet « 
the diſtance of the Meridian from the Horizw 
the Subſtiles diftance from the Hour-line of 121 
Meridian, and the Stiles height, draw a Line 
BD. paſſing thro? the Center C, and Perpendici 
to the Subſtile. 

Then out of your Scale of La- itudes, in pu 
62 take 16; 23, and ſet from C to B, and D, tk 
rake in your Compaſſes, the length of the whi 
Scale of 6 Hours, and ſet one foot in B, and tw 
the other foot till it touch the Sb/1z/e, as ar | 
and diaw the line AB, and AD. 

Ine Inclination of Meridians in this Examyl 
was found to be 19. 34, ſeek that on the fſeca 
Scalc of go deg. and juſt againſt it on the 
Scalc you ſhall find x hour 19 min. which ſhe 
that the Suhſtile ſtands upon 19 min. paſt x, ( 
the Dial declining Weſt, and 41 min. paſt 10 


ow to 
Inclt 
Plane 


the | 
Sto the 
o is the 
o the 
rom W 
Lnere \ 


rhich « 


| | or ever 

the Dial declining Eaſt. T3 min. 
| | 

Now repair to your Table of Ang/es at the Pp“ e, e 

and take 04. 34, from your ScYlg of InclinationWurg; 2 


Meridiun 
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Cr... and ſet from A, to AI, and from B, to V, then 
ake 19. 34, and ſet from A, to XII, and from B, 
o VI. then take 34. 34. and ſet from A to 1, and 
rom B, to VII. then take 49 34 and ſer from 4, 
o Il, and from B, to At 


SI. then take 64. 34. Eff. TI. PI Wer. | 
ad ſet from A, to ii / — — 
nd from B, to IX. I, 
en take 79. 34. and 12. 
t from A, to iv and II. 
„rom B, to X. Le/tly, 10. 
4 ines drawn from the 9. 
nter C, thro* every 8. 
ne of theſe points ſhall 


e the Hour-lines for 8 
uch a Dial. 


ow to find what time the Sun forſaketh the Nortb 
Inclining Plane to ſhine upon this Scuth reclining 
y Plane, The Sun being ia Cancer. 

OT the Radius 90 00. 10.00000 
Sto the Co-Tan. of the Suns Decl.66. 30.9, 68865 
do is the Tang. of theStiles height. 15.45. 9. 45029 
o the Co-fine, of — — $2.57 9. 08894 
rom which Subt. Planes Long. 19.34 

L dere will remain 63.23 


hich converted into time, by allowing 15 deg. 
or every Hour, and a deg. o 4 min. gives 4 Hours 
min. atter Noon, when th: Sn parteth from the 
Ve, decliningand reclining920 deg. oo min. Eaſ- 
zrds and ſhineth upon the North Inclining M eſt, 

N H 4 the 
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the part oppoſite thereto : To find the time in Let th 
Morning, when the Sun forſaketh the North Ii 
clining Weſt, to ſhine upon the South declining s the R 
Eaſt. to the ( 
| 5 is the 
Unto the Co- ſine before found vig. 82. e 1 
Add the planes Longitude, — — 193 
The Sum is, — — - Io ; 9% Let th 
| ; the R 
to the 
d is the 
0 the C 


Which is 202. 31, that be reſolved into tim 
giveth 6 hours 50 min. from Noon, that the Su 
leaveth the North Inclining Plane, to ſhine on the 
South Recliner : Or if you take the Complemen 
of 102. 31, to 180 deg. which is 77. 29, It git 
eth 5 hours 10 min. the time from Noon. 


CHAP. XII. 


910 to d 


FT TAving the Declination given, to know wht 

Reclination will make it an Eguinoctial Dia, 
Or having the Reclination given, ro know wha 
Declination it requires to make it alſo an Equi 
noctial declining Dial. 

Whereby you may know at any time if you 
reclination and declination : or declinarion and 10 
clination makes your Dial plane more, or l«6 
than an Equinottial declining Dial. | 


et the 
Eaſt 
min. 1 


N D. 
the 
ult be 
Iven art 
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Let the declination given be 65 deg. 40 min. 

In | 

ling the Radius 90.00 22 I0,00000 
to the Co-Tang, of the Lraĩit. 51.30. 9.50060 
is the Co-fine of the Declina. 65. 40 9.61454. 
e Tang. of the Reclina. 18.09 19.51554 


Let the Reclination given be as found 18.09 

the Radius 90.00 — 10.00000 
to the Ianę, of the Latitude 5x. 30 10.39939 
dis the Iang. of the reclina. 18 og 9.51563 
0 the Co fine of the declina. 65. 40. 19.61502 


CHAP. XIV. Fig. 23. 


1 to draw the Hour-lines upon any Declining 
Eguinoctial Plane. 


et the Example be of a South Plane, Declining 
Eaſt 65 deg. 40 min. and Reclining 18 deg. 9 
min. in the Latitude of London 51 deg. 30 min. 


N Declining Reclining Equinoftial Dials, before 

the Hourlines can be drawn, three things 
lt be given, and two things found; the things 
ven are, | | 


55 The Latitude of the place, 51 30 


2. The Declination of the Plane, 65 40 


(3. The Planes Reclination, 2: 2 
| The 


; 
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The things found are, 


[ 5 1. The diſtance of the Meridian and Horign 
2. The Inclination of the Meridians. 


For the diſtance of the Horizon and the Ay; 
dian, Thus, 


As the Radius, or fine of 90 deg. 10.0005 
Is to the fine of the reclination, 18 99.4934 
So is the Tangent of the Declina. 65.40 10.3446 


To the Tangent of 34 deg. 34 min. 19.838 takt 
Whoſe Complement 55 deg. 26 min. is ti Fro 
diſtance of the Meridian aud Subſtile from the HM ___. 
#1zonta! line. | d. M. 
For the Inclination of the Meridian of the hi. 
from the Meridian of the Plane, Thus, o 5 
As the Radius, or fine of go deg,” 10.00009 y 
Is to the fine of the Latitude 51 3o--- 9., 89352 55 
So is the Tungent ofthe Decli. 65 40.10. 344 55 
To the Tangent 59 deg 55 min. —— 10237.k ꝛ— 
New becauſe 59 deg. 55 min. is almoſt 4 hoy paſſes 
diſtance from the Meridian, I conclude that Hing th 
Subftile ſhall fall near 8 of the Clock, on the We Table x 
fide of the Meridian,: Becauſe the P/axe decl ineiiiithe Sul 
Eaſt. | {hall b 
| The 
ok the 


the he 
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The Requiſites being found, Draw the Horizon 
Line D A, then with the Radius of your line 
f Chords, deſcribs the Arch A B, and ſer thereon 


om A to B 55 deg. 26 min. the diſtance of the 
eridian or Swbſtile from the Horizon, and draw 
D for the Subſtile Then perpendicular to the 
ubſtile, draw the lines FG and CE, having 
und the Inc/:74tion of Meridians to be 591 deg. 
5 min. find it on the ſecond Scale, and aga nſt ir 
n the firſt Scale you ſhall find 3 hours 59 min. 
Then having recourſe to the Table tollowing, 
et off the Hours from K and H, according to the 
irections of the 27th Chapter, for the far declin- 
r, taking the ſeveral diſtances with your Com- 


—  — 


n 


From K towards E. From K towards C. 
H. M1h on the Planeſtl. M.. on the _ 
Cal. is þ 8 
x 59K 10 || IIK 7 
2 FfK it > 6 
3 59K 1233 IIK 5 
4 5K I [4 K 4 


paſſes out of either of the Polar Scales, and ſet- 
ing them off from K towards C and E, as the 
Table plainly ſneweth, drawing lines parallel to 
the Subſtile through thoſe points, and thoſe Lines 
ſhall be the Hour: lines required for that Plane 
The extent of the Compaſſes from rhe beginning 
of the ſame Polar Scale to the Hour of 3, gives 
the height of the Stile above the Subſtile, which 
5 may 


— 
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may be a Plate of Von or Braſs ſet up juſt over 
the Subſtile H K; and fo the Dial is finiſhed, 


TECT. + 


Haw to find what rime the Sun paſſeth from one 
ſide of an Equinottial Plane zo the other. 


Very Plane Reclining to the Eguinoctial i 

concident, with ſome Hour-Circle, or pan 
and therefore the Sun, in what Paralell paſſh 
from one fide of that Plaxe to the other, at the 
ſame hour and min. which you may ſee by the 
following Canon. 


As the fine of the Latitude 51. 30.9. $9354 
Is to the Radius —— —— 90.00. Io. cooco 
So is the Co. Ian. of the Planesdecl.65.40. 9:65534 
To the Tangent of — — 30.09, 9.76180 


Which 30. oo. beigg converted into time, giv- 
eth 2 hours from Midnight, when the Sun paſſeib 
from the Inclining to the Reclining Plane, and 
reckoned from Noon, when the Sn torſaketh the 
reclining Plane, and Shineth upon the Inc/inins 
ſide again. And thus it continues till the North. 
ern amplitude or the Sun is equal to 65. 40 the 
| Declination of the Plane, from thenceforth it 
Shines no more upon the Inclining part in the 
Morning, and when the Southern amplitude of 
the Sun is equal to 65. 49, the declination of the 
Plane, then it forſaketh the inclining fide at Even- 
ing alſo, and the reſt of the Year it only Inlight- 
neth the reclining fide of the Plane. 


Note, 


Ne 


L 109 J 
Note, the Meridian in all theſe Planes run North 
and South. 


* 


1 CHAP. XV. Fig: 32. 


Homo to draw Hour-lines upon 4 South Reclining 
Dial, declining Eaſt or Weſt, which paſſeth be- 
tween the Pole and the Horizon. 


HE third Variety} in South declining re- 

clining Dials, is of thoſe that paſs between 
the Pole of the World and the Horizon; therefore 
becauſe the Plane falleth between the North Pole 
and the Horizon, therefore the North Pole is ele- 
vated above it; from whence you may conclude 
that the Center of the Dial muſt be downwards 
upon the Plane, and the Hour-lines running up- 
ward to the North Pole. 


Example, Let the Latitude of the place beg 1.30 
The decliuation of the Plane be 3200 
The reclination of the Plane be 55 00 


I. To find the Latitude of the Place wherein 
this Plane ſtands as an upright Decliner. 


As the Radius 90-00. 10.00000 
Is to the Co-fine of the Old Decli. 30.00. 9. 93753 
So is the Co-Tang. of the Declina.55.00. 9. 84522 
To the Tangent of 31. 14. 19.7 8275 


The difference between this Tangent and the 
Latitude 51. 30, is 20. 16. Whoſe Complement 
69. 44. is the New Latitude. II. The 


L 110 J 


II. The refering of this Plane to a New Lati. 
tude, doth alter the declination; therefore a ney 
declinacion mult be found. 85 
As the Radius | 
Is to the Co- ſine of the reclina. 55. 00. 9. 758þ 


90. oo. I0.00000 


So is the fine of the Old decl. 30. 00. 9. 69897 
To the fine of the new decl. 16. 40. 19.45756 

Having found the new Latitude and new decli- 
nation, you may find the Subſtiles diſtance from 
the Meridian, the Stiles height, and the Plans 

difference of Longitude, as you were directed for 
upright decliners.---- Only Note, inftead of uſing 
the Old Latitude and declination, you muſt uk 
the new Latitude and declination. 

The diſtance of the Meridian and Horizon may 
be found by the directions of the 1275 Chap. pag: 
— 4 


Old Latitude : . 8 
| Old Declination £0 : 00 
Reclination of the Plane | 55 : 00 
Having found | New Larizude | 69 : 4 
the Requiſites, ew Declination ; 16 1 40 
Subſtiles Diſtance from o6 ; 0} 
ou may frame Seiles height 19 : 25 
a Table of An- Planes Longitude 17 : 42 
ples at thePole, | Meridians Diſtance from the Horizon. 64 4 
— to | Hours {from ſEquinoial | Hour Ar- Hours frem 
the irection the Subſtile | Diſtances: ches. che Subſtile, 
of Upright De- alt Dil. dé m fd. m. Welt Dial. 
cliner. From 5 637 22182 07 - Wat: 
thence you 6 |?2 22146 17 6 
may find the 7 7 a7 - © 5 
Hour arches, 8 | 22115 - 4+ 
and ſet them K 4 a 1 = 4 g 5 
ſee in this Ta- 11 pa 38/00 $3 I 
ble. ag f 3806 <2 I2 
| I 32 38012 [ 1 
2 7 38:20 01 10 
3 — 3832 * 9 
13 38056 35 8 1 
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The Geometrical Projection, 


1. Draw the Horizontal-Line AB, then on & 
ze Center, with 60 deg, of Chords, deſcribe the 
ircle AEB, then take 64. 41, the diſtance of the 
leridian and Horizon, and ſet from B to C, be- 
zuſe the Plane declines Eaſtward, and draw the 
ine G C, for the Meridian or 12 a Clock; then 
ke 06. 03, the Subſtiles diſtance from the Me. 


ian and ſet from C eo D, on the right-hand of 


— WW _- YT wonks,....A_.4 AN A .A A Xx 7 


te Meridian, becauſe the Plane declines Eaſt- 
rat, alſo take 19. 25. the Stiles height and ſet 
om D to E, and draw GE, for the Subſtile, and 
E, for the Stile. 

Then from the ſame line of Chords you de- 
tibed your Circle A E B, take 82. 07, 46. 17, 27. 
6. 16. 52,09.46, 04-10, and ſet from the Subſtile 
for the Hours of 5, 6, 7, 8, 9, and 10 in the 
re-ngon: Then take oo. 53, 06. ©2, 12. or, 20. 
4, 32. 42, 56. 25, and ſer from D, the Subſtile, 
t 11, and 12 at Noon, and x, 2, 3, 4, in the 
ternoon, and from C, the Center of your Dial, 
aw lines thro' the ſcveral points, you have the 
our-lines deſired, | 

Laſtly, Let the Stile make an Angle of 19. 25, 
dove the Plane, and be ſer Perpendicular to the 
ubſtiler-line G F, and raiſe the Plane to make 
n Angle of 35 deg. above the Her:zon, and de- 
lining Eaſt, 30 deg. it will ſhew the true time 
fthe Day: Wherein Note, that having made 
is one Dial (or any of the lik z) you have at once 
ade four; changing but the Poſition of the Dia 
nd altering the number of the Hours, as the 


lane doth require, For fuſt, this anſwereth — 
| the 


ere 
the oppoſite North declining 38 deg. Weft, 1 
Inclining to the Horizon, 55 deg. alſo the Say 
declining Weſt, 30 deg. and reclining 55 deg, a 
to his oppoſite North declining Eaſt 30 deg. a 
reclining 55 deg. 

And Note, in all South recliner more than 
Equinoial the Meridian doth aſcend above 
Horizontal line, at that end which lies the fan 
way with the Planes declination. 

And in all North Inclining declining Play 
more than an Equinoctial, the Meridian dothde 
ſcend below the Horizontal line, at that end whit 
lies the ſame way wich the Planes declination, 

Thoſe South Planes are Eguinoctial decling 
whoſe reclination, and declination maketh thy 
fall into the Pole of the World, that is, the Pl 
. doth paſs thro' both Polar, and by that reaſonti 
Stile doth make no Angle with the Plane, 
doth lie Parallel to it, and thoſe Planes, are 
to be leſs thin Equinoctial Planes that pals | 
tween the Zenith and the Pole, and thoſe m 
than Equinottial Planes that paſs between the 
and the Horigon. 5 

Note, that in the Operation ( in South Plan 
in finding the Ne- Latitude, if that the Tang 
that comes out be equal SOD of t 
place, that Plane is ſaid to bean Equinotial plant 
but if more than the Latitude, it is leſs than 
Equinoctial Plane; but if leſs than the Latitul 
then is it more than an Eguinocfial Plane. 
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[he Latitude of the place, the Sun's Declination, 
with the Declination, and reclination given, to 
find what time the Sun forſaketh the South re- 
lining Plane, to Shine upon the North reclin- 
ing oppoſite thereto. | 


A 5 the Radius 90.09. 10.00000 
Is to the Tar. of the $.decl.23.30- 5. 63830 
o is the Tan. of the Stiles heig. 19.25. 9. 54713 
o the Co-fine of 81.1 18543 
Unto this Co ſine 8 1. 11. add the Planes Lon- 
itude 17. 42, the whole Angle is 98. 53.---90 
eg. is 6 hours, therefore 08. 53. reſolved into 
ime giveth no Hours, but 35 min. before 6 at 
Wight, when the San in Cancer forſaketh the 
ne reclining, to Shine upon the Inclining fide 
ereof, or again the Co-fine 8 1. 11. reſolved in- 
d time giveth 5 Honrs 25 min. from Noon, that 
de Sun in the Morning, parteth with the North 
clining Plane, to Shine on the South reclining 
lane, oppoſite thereto.” Thus I have done with 


outh reclining Dials. 


Of North Recliners, 
CH AP. XC Fig. 23- 


Wow to draw Hour-lines, upon a North Reclining 
Declining Dial 60 deg. Weſtward, and Recſi ning 
16 deg. ſrom the Zenith toward Equinodttial. 
1. To find the = Latitude, 
- 
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| S the Tan. of the Planes reclnation 16.30. 


C. Arithmetical —— - 0. 54250 


So is the Co- ſine of the Planes dec]. 60.00.9.69897 
To the Co-Tangent of—— ——29.50. 19.2414 


| - This Co Tangent being compared with the Latitude, 
| 51, zo, there difference 21. 40, is the new Latitudl. 
2. To find the New Declinat ion. 


As the Radius —— — — $0.00. 10. 00000 
Is to the Sine of the Declination, 60.00. 9. 93753 
So is the Co- ſine of the Reclina. 16.00. 9. 95284 
To the fine of the New declina. 56.40. 19.9212 


3. To find the diſtance of the Mer. and Horiem 


I 
2 
| 3 
As the Radius —— 9$0:00---10.c000 7 
Is to the Sign of the. Reclinat. 16:00. 9. 44033 2 ö 
So is the Tangent of the Old decl. 60.00. 102385, * " 
To the Co- Tan. of the diſt. 64.29. 19 „87 |: 
of the Meridian and Horizon, F Rn 8 
9 
10 
71 


The Latidude of the Place—— —— ——51. 30 
The Reclination of the Plane — 16. oof; 
The decl. of the Plane from the NorrbWejt.66 oli, 76 
The New. Latiiude —— — — *21. 40 
The New Declination in that Latitude, 506. 21 
'The diſtance of the Mer, and Horizon, 64. 29 
The diſtance of the Subſtile from the Mer. 64. 2 the IV 
The Stiles height above the Plane, — 30. 59M. the 
The Planes difference of Longitude. — 76. 10G, 12. 1 


| . 
Having found theſe things, as you were directel le and 
| former they 


mY . 


11151 
rmerly, you may proceed to the making of a 
able of Eguinoctial diſtances, and ſo Calculare 
e true Hour diſtances, as you were Taught in 
right Deel iners, and they wilt be as followeth; 


The Geonetriras Projection, 


Draw an Horiz. 
ontal Eine almoſt 
in the middle of 
„ | the Plane; as A C, 

B, then chuſe a 
place in the Hofiz- 
ontat line for C en. 
ter, as at C, and 
wich 6d deg of 

Chords make tlie 
Circle A, B. G, from 

the Eaſt Point of 

the Horiæontal line 

A, by help of a line 
of Chords, — : 

558 1 12. 64, 29. the diſ- 

= — yo x tance of the Me- 

ridion, and Horizpn, 

aff (ans Bb for the North part 

"mw of the Meridian, or, 

more properly from 

the Weſt point of the Horizontal line upwards 

D, the South part thereof, and draw the line 

C, 12, for the 12 a Clock Hbur- line; from D 

E, ſet 64. 21. the diſtance between the Sub- 

le and the Meridian Eaſtwardi from it, and 

aw the pricked line © 1 for the Subſtile, _”— 

2 & 


EE”. 


_—  ————  _— © — — 


_ 2 | — : % 


—— — : 
* * 1 * 
y 2 - - — - 
* 1 — ———— _ 


S 
8 
; & 


ey 
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4 
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Out of the Planes Long, 76: ro, take 74: 52, 
here will remain 1 deg. 18 min. which conver- 
ed into Time, giveth only 5 min. before Noon, 
hen the Sun fotſaketh the Inclining fide of the 
. | | | 


CHAP, XVI Fig. 34. 


ow to drat Hour Lines pon a Polar Dial, Pe- 
clining Eaſt or Weſt 60 deg. and Reclining 


— 


D Efore I ſhall ſhew how Hour Lines are to be 
|) deſcribed on theſe Dialt, I ſhall ſhew, how 
ouWaving a Declination given, to find a Reclination 
it will make it a Polar Declining Dial: Or ha- 
ing the Reclination given, to find what Declina- 
an will do the like. 5 


The Canon for Calculation. 


the Co Tan. of the Lat. Com. Arit. 5 1:30. 0.099 39 
$ t0 the Radius — — 90:00—10.00000 
o is the Co. Sign of theP/anesDe.60:00—9.69897 
o the Tan. of the Reclination. 3 2:09—9. 79836 ö 

Again, 1 | 
Is the Radius — 90.00. 1.00009 
$ tothe Tag. of the Reclination. 32.09. 9.79830 
o is the Co- Tang. of the Latitude 51.30. 9.90060 
ois the Co-fign of the Decl. requ. 60:00—9.69890 


In theſe ſort of Planes you have only the 
eight of theS7z/e above —— the diſtance 
3 7˙ [ 3 of 


The New Declination in that Lat. 


A 
of the Meridian to find ; now foraſmuch as th, 
diſtance of the Subſtile from the Meridian is 50 


oo, and by that reaſon the Plane is an upright 
Plane where there is no Latitude, therefore the 
diſtance of the Eguator, from the Pole being 50 
oo, alſo; therefore the New Declination will be 
equal to the height of the Stile, which you miy 


find by the following Canons. . 


As to the Radjus. —  _)OQ-0,0000 
Is to the Sine of the Planes Decl. 60:00 —9. 9375 


So is the Co- ſine of the Reclix. 32:09.— 9.92770 
To the Co · ſign of the Planecneto De. 42:5 2. 19. 8652 


Which is the Height of the Srile above th 


Swbſtile ; alſo you may find the diſtance of the 
Meridian and Horizon by this Canon. 


As the Co- Ia of the Planes Decl. C. . Sooo 0.238 
Is to the Radius 9oioo. 10. 00000 


So is the Sine of the Planes Recli. 32:09. 9.7260! 


—— —— 


To the Co. Tangent of — 47:20. 9.9645 
The Latitade of the Place $1:30 
The Declination of the Plaue — 60:00 
Ihe Reclination of the Plane 32:08 
The New Latitu le -.-- o0:00 


42:52 
90:00 
12.55 
90.00 
47-20 


Hence you may fee the Planes Difference d 
| | Longitude, 


The Df ence of the Subſtile from the Mer. 
The Height of the Stile above the Plune 
The Planes Difference of Longitude + -- - 
The Dift. of the Meridian and Horizon 


Lonzit 
6a C 
either 
itis b 
Subſtil 
ſtances 
True | 
cliners 


the 
80 
ght 
the 
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Longitude, being 90 deg. the Subſtile muſt be the 
6a Clock Hour-Line , and the Hour Angles on 
either fide of the Hour of Six is equal, therefore 
it is but the adding or 15 deg. on eicher fide the 
Subſtile, and you have a Table of Eguinollial di- 
ſtances ,. and from thence you may Calculate the 
True Hour, as you where Taught in Upright De- 
cliners. The Table followeth. 


N The Geometrical Projection. 


1 
Hours 


2 


6 
3 
4 
3 
2 
1 
3 


Equino- 
tial di- 


| | ſtance, 


" Ip: * 


Subſtile 
I5 
30 
45 
60 


.. 


90 


True 
Hour 
diſtance. 


0 


Subſtile 
10 20 
21 27 
34 14 
49 41 
68 30 
90 O0 


Hours | The Table 
from the being prepa» | 
Subftile.\ red, draw = 

Horizonta 

— ie: 

6 | near the mid- 
7 dle of the 
8 Plane and Pa- 
9 | rallel*to the 
10 | bottom, — a- 
11 | ny part there- 
12 3 the 
a Centre C with 


14 


60 deg. of Chords draw the Circle H, G, E, F, 
and {ct 47.20 the diſtance of the Meridian and 
Horizon, from B, the IVeſt end of the Horizontal 
Line to E, upwards, and draw the Line F C, 
tor the Hour of 12, then ſet 90 deg. the $ 

tiles diſtance from the Meridian, from F, to G, 
and draw C G, for the Sabftile and Hour Line 
of 6, ſer off from G, each way, by help of a 
Linz of Chords upon the Circle E, C, I, the 
Hour diſtance, as you find them in the Table, 


ub- 


VIZ. 


. 
| 
7 
4 
2 
F 
# 
| 
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viz, for the Hour of 5, and 7, 10 deg. 20 mu Out © 
for 4, and 8, 21 deg, 27 min. and ſo of the reſt . 12, tl 
(bur paſt 8 you need add no more,) ſo ſhall yuſo time 
have Points unto which ſtreight Lines being damen the 
from the Centre, are the true Hour Lines on th l ſhine 


Plane. | 
Laſtiy, From G, either way ſet off the heigh 
of the Stile 42 deg. 52 min. from G, to E, and 
draw the Line C, E, for the Axis of the World 
which being Erected perpendicular over the S.’ 72 d 
flile , the Dia! is finiſhed ; but obſerve that you, cini 
Dial be ſet to its true Declination and Reclinatin ¶ bich 


proper to the ſame, ; | dial a; 

Note, The Meridian in all North Declining "HE 
Polar Dials, deſcend below the Horizontal Lini . th. 
at that end which is contrary to the Coaſt of t Jou di 


Declinarion : And the Meridian in all South De- titude 
clining Polar Dials, doth deſcend alſo from thi e Meri 
contrary Coaſt of Declination , and the fix ¶ Noce fro 


Clock hour Line is always the Subſtile in both. Plane 
nceS A 


aptess, 
[ ſhall 


8 E Cr. I. 


The Latitude of the Place, the Declination of t quiſite 
Sun, together with the Reclination and Decli- Mund hy 
nation g/ven to find what time the Sun for ſaket) il nee! 
the South Inclining fide, to ſhine upon the Noni Ne are 
Declining fide, oppoſue thereto. 


As the Radius, — 90: co. 10.00000 
Is to the Tan. of the Suns Decl. 23: 30. 9.63530 
So is the Tar. of the Sbiles heig. 42: 52. 9.9676? 
To this Co fine, — G66;12, xy 

| ul 
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nu Out of the Planes Longitude 90 deg. take 
ſt 5.72, there will _ 23.48, * converted 
ago time, give one hour 35 min. before Noon, 
5 an ſhining on tte Inclining, 


um den the Sun 
the a ſhineth upon the Reclining fide. 


pht ” +2007 OY 
- C H A P. XVIIL Fig. 35. 
0 

1 mw to draw the Hour- Lines 2 a North Dial 
ou Wl declining 60 deg. Weſt , and reclining 54 deg. 


io hich cutteth the Meridian between the Eguino- 


dial and the Horizon. 


HE making of this Dial differeth little from 


q 1 the former, therefore find the Requifites 
he WY you did in the former, that is firſt the New 
.Wtitude add New Declination find the diſtance of 


e Meridian and Horizon, and the Subſtiles di- 
nce from the Meridian, the Stiles height above 
Plane, the Planes Longitude; and Hours di- 
nces as you have been taught in the former 
aptess. | 

[ ſhall not trouble you with Calculating the 
quifites from this Plane; becauſe they may be 
nd hy the laſt Chapter but one, and therefore 
is needleſs to ſay any more about them, bur 
y are Calculated, and are as following. 


be Latitude of the Place -<-- -<- 51.50 
be Declination of the Planes Weſt --- 60.00 
Pe Reclination of the Plane - 54.00 
e Plane's new Latitude _ ---- --- 18.30 
pe Plane's new Declination - — 1 

6 


The diſtance of Meridian and Horizon 3 
The Subſt. diſtance from the Mer. 123.09.0r 56 


=—_ 


The Stiles height 


The Plane's Longitude 


Having the Plane's difference of Longituy 
you may frame a Tb/e of Equinottial diltanc 
and find the Hour diſtances, and place them a 


this Tab/e following. 


The Geometrical Projection. 
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118:17 


, D. G, and fir 


| Equino- | True 
Hours. ctial di-| Hour | Hours. 
ance. diſtances, | 

| 4. | mild. m, 
I2 [61 48056 41] 12 
II [46 45140 49] 1 
10 {31 4826 50% 2 
9 1s 4013 50 3 
8 [1 480 97] 4 

Subſtile | m—— Subſtile 
A. 3+ of 

1 6s [|28 1223 3s} 6 

1 5 [43 127 29] 7 
4 158 12152 45] 8 

2 Dz 12069 43] 9 


the Twelve a Clock hour Line, then ſer off 5 
41. the Subſtiles diſtance from the Meridian (19 
G, to D, and draw the Line C, D, for the 80 
ftile, and ſer off 54.46 from D, to F, for the Stil 
fo (hall D, F, be the Stiles height above the Pla 


en ſet t 
ays, 48 
en taug 
e Point 
r the 8 
veral D 
ining 
t 60 

and | 
als up! 
e Hour 
s will 
ials wil 
1 8 
, 8 
Note, 
ore tha 
low tl 
hich lis 
nation 
ng moi 
ove th. 
the U 
draw 
Nate 
lals, i 
e BW 
e Lat 
ane, 1 
e Tan: 
It if th 
ement 
an a P 


34 
—_— 61.1 


Draw the H 
Zontal Line D, 
A, about the n 
dle of the Plan 
Parallel to the h 
tom, then at C 
2 Centre with 
deg. of Chords 
ſcribe the Ci 


the Eaſt point 
the Horizon iid 
B, to G, ſet 353 
theDiſtance oft 
Meridian and I 
riaon, and dn 


the Line C, G, 


tht 
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en ſet the Hour diſtances from the Subſtile both 
Ways, as you find them in the Table (as you have 

en caught in the foregoing Chapters) and thro? 
e Points draw Lines, and ſet the Stile right o- 
the Subſtile, and then have you failhed four 
veral Dal. This for one, and his Oppoſite In- 
Wining 54 deg. to the Harigon, and Declining 
60 deg. and his Oppoſite South Inclining 54 
g. and Declining 60 deg. Weft, only turning the 
als upſide down, and changing the Figures of 
e Hours for Forenoon and Aftærnaon, as the Di- 
s will direct you; and ſo may be done to all 
als whatſoever, except the direct Eaſt, or Veſt; 
r there can be but two, for the backſide of the 
ſt, 15 the We ft. | 

Note, The Meridian in all North Recliners 
ore than at Polar (as this is one) doth deſcend 
low the Horizontal Line, and from that end 
hich lies contrary to the Coaſt ofthe Plane's De- 
nation, and iy the South Inclining and Decli- 
nz more than a Polar, the Meridian doth aſcend 
ove the Horizontal Line, contrary to the Coaſt 
the Declination, and is only ſerviceable to help 
draw the Dial. , 5 
Noje alſo, In the North Reclining Declining 
lals, if that Tangent that comes out in finding 
e nzw Latitude be equal to the Complement of 
e Latitude of the Place, then is that a Polar 
ane, if the Complement of the Latitude exceed 

e Tangent, then is the Plane leſs than a Polar, 

It if the Tangent found, doth exceed the Cam: 
ement of the Latitude, then is the Plane moye 

an a Polar Dial. | 


% 


SECT 
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anner o 
1s ſhew 
hapters 
ile ont 
pard ( * 
ry Poll 


CATE © SECT. I. | 
Having+he Latitude of the Place, the Sun's N 
clination; with the Declination, and Reclinati 

of the Plane, given to find what time the Sy 
orſaketh the South Inclining ſide to ſhine on il 


North Reclining ſide Oppoſite. ace wi 
dal ian: -, * her is 
As the Radius, ——— _ 00, 10. ooo ning 1 


Is to the Tang. of the Sur's Decl. 23.30. 9. 63h 
So is the Tang. of the Stiles heig. 54.43. 10. 1501 
To this Co- ine of — 352.05. 19.788 


Unto the Angle 52.05, add the Plane's Long 
tude 61.47, from the North, or out of the | 
gle 118.13, counted from the South, there 
mains 66,08, which converted into Time, give 
4 ay 14 minutes before Noon, when the & 
forſaketh the Inclining fide of the Plane, ad 
ſhineth upon the Reclining ſide thereof. 


> 4% 
: 


- 


" Wy Sv — 


— 
— 


AP. XXL Fig 2&1 
Direftions for making Two ſorts of SPO! 
DIALS, very uſeful to ſhew the Hour wi 
in the Houſe. | 
A Deſcription of the Spot-Dial. 


2 
T H E Spot · Dial, is of two ſorts; in the one: nx E 
bright Spot goes to the Lines, in the othMucid ? 


the Lines go to a black Spot; the former being ei 
plainel, 


1125 J 


zined, the latter cannot be unknown. The 
anner of drawing the Hour-lines, is the ſame 
15 ſhewed on any other Dials, in the foregoing 
hapters 3 but conſider, if there was an Axis or 


ile on this Dial, it would = through the Back- 
dard ( which all ſuch Dials muſt have) and the 
ry Point where the Axis doth go through; is the 
1ce where a hole in the one, and a ſpot in the 
her is to be made, that at any time | the Sun 
ning] will ſhew you the Hour of the Day. 


—̃— 
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SECT. L 
For the making of theſe Dialt. 


1. Get the Joyner to make you a moulded wood- 

Frame, with miter-Joynts, like the frame of a 

ooking-Glaſs, or ſuch a Gilt Frame, as are made 

r Pictures; about 8 Inches long, 5 Inches broad 

nd an Inch and half thick, and nail upon one of 
e longeſt edges of the Frame a piece of thin 

dard a little longer then the Frame, and but half 
s broad : This piece of board is for the bottom, 

nd be ſure that your Frame ſtands exactly per- 

endicular upon the bottom piece: Then for the 
ack of your Frame, get a thin 7 of Wood, 
aAly fit for it, and at the top of this Plate of 
Vood make a hole about 3 Inches long, and two 
nches broad, and upon that nail a piece of Tin, 
r rather Copper-Plate. 

2. You muſt get a piece of Crown Glaſs fit for 
four Frame, and grinde one fide of it till it is as 
ucid as Paper, thus: Lay your Glaſs upon a Lin- 
0 | non, 


1} 


at La _ PY \ 
= 1 - — 
— — — — — — — — — — 


, — 
— *© — => — ä — — 


not to'grinde the other ſide; for in little time yy 


upon the Paper, as if you were to- mae it n 


r 
gen or Wollen Cloth to Keep it frorti breaking 
chen with a {malt piece of Glaſs, and Calice Sl in. 

grinde your Glaſs, but you mult have a great cu. Havi 


ſquare, 
7 4 IOL 


eſs. of 
, you 
oh ſide 
> of y. 
it on tl 
dry, | 
Cente! 
te-fic 
le, an 
line. 
ler up 


may fo ſmutch the Glaſs by heedleſs miſtake d 
the ſide, as to make it uſeleſs. 3 

3. Having found the Declination of your G1 
Window, againft which it is to ſtand, make 
Drat exactly the bignefs of your Glaſs upon Paper 
to that Declination, with Site and Subſite dram 


the Wall without Doors, or outfide of the Wir 
dow: but the Figures of this Paper Dial mult it 
inverted, or made backward as in Figure 13; 2 
if you Write in Roman Letreys, for Nine you mul 
Write Eleven; and therefore your beſt way is t 
have a Copy before you; of Figures fo drawn. * 


4. Now to find where the Spot will be; rein. Ma 
ber that it will be always in the Subſtile, and as fi take 
diſtant from the Stile, as is the diſtance between Mal 
your Glaſs and the Tin: Put therefore your Gl ks, t 
already ground; into the Frame, and take H. Mal 

neareſt diſtance between your Glaſs and Tin; (ar agai 
this end make a ſquare of Paper; and applyinM by t! 
one fide to the Glaſs as it lies in the Frame, mak{Wrpenc 
xpoint ar the neareſt diſtance, and clip off thi it ur 
reſt of the Paper at that point; with that diſtane own 
come to your Dial on the Paper, and lay the long the 
eſt edge of this ſquare'to the Sub/t«/e, and carry ip of t 
backward or forward upon the Szbſtz/e, till tour 
marked point juſt roucheth the Stile; then hold-MMich di 
ing it, draw a line from the Sabſtile to the Stil le- 
and mark that point upon the Paper Dial, where. 4, 


this Line cutteth tie Sahſtile, viz. at the cornet of 
| | the 
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ſquare, ( which I call the Subſtile- point) and 
r a round O about it, that you may know ix 
in. 

cn. Having drawn your Paper. Dial the Exacæ 
ves of your Glaſs, and found your Subſtile- 
e r, you muſt draw the Hour. lines upon the 
gh fide of the Glaſs, thus : Wet the Figured. 
> of your Paper-Dial with Gum-water, and 
it on the ſmooth fide of your Glaſs; and when 
dry, ſet one Foot of your Compaſſes upon 
Center of the Dial, and open the other to the 
ile. point; with that diſtance deſcribe a Semi- 
le, and from that Semicirris draw all your 
lines with a Pen and Ink, by the fide of a 
ler upon the rough ſide of the Glaſs; your 
ures muſt be drawn wrong, as they appear 


n your Dial is in the Frame, and finiſhed. 

5, Mark your Subſti/e-point upon your Glaſs, 
take off your Paper- Dial. 
Make jaſt your G/afs in the Frame with ſmall 
ks, the rough fide next the Back board. 

. Make a liale hole in the Tin, perpendiculae 
r againſt the Subſtile point, which you will 
by the Paper-/quare; by which you may draw 
rpendicular Line from the Sbſ{ile-poinr, and 


ncMown your Back-board ; then take the diffance 
nem the Subtile-point to the outermoſt Edge, or 
yu of the Frame, and ſet it upon your line drawn 
the vour Back-board, from the Top downwards, 


le- point. 


p. Ard Laſtly, with White.Lead and . 


dugh the Glaſs, which — will find to be right 


it upon the Top of the Frame, and ſo draw 


ich diſtance will be perpendicular over yous | 


——— 2 - « — 
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Oy! ground together, Paint the rough fide of 
laſs ; then glue on your Back-board, and yy 
Dial is finiſhed. 2 hd 
Now your Dial being made, ſet it cloſe to 3. 
Glaſs-Window, and the Sun entring thro' the lin 
hole, will caſt its Ray upon the oppoſite Hy 
lines, and ſo give the time of the Day. | 
I need not ſay much of that Form, when 
the Lines go to the Spot, for it is but the fu 
Inverted, as if you ſhould turn this upſide day 
and draw the Lines towards W:ndow or Sm 
upon a clear Tranſparent Glaſs, and on the ini 
toward the Houſe, inſtead of the Plate of Wu 
and the Tin, you muſt have a Glaſs ground, ui 
one black Spot at the bottom, where the hol: 
in the Tin, unto which Spot every Line will ca 
ſucceſſively, according to the time of the day;y 
the Figures muſt be made upon the clear G/aſe 
Top; and there muſt be a great ſquare Qua 
of Glaſs in the Window behind it, for the L. 
will make a very unhandſome Confuſion. 


— ad 


SECT. IL 


2 


How to draw Hour. Lines ꝝpon the Window-boat 
Walls, and Floor of Room, the Sun hin 
through a ſmall Hole made in any Pane or Qui 
of Glaſs in the Window: 

everte 


Irſt, if in the G/aſs-Window of any Room, i Poin 
Pane or Quarry of Glaſs be darkned, and Whit Re, 
Hole made about half a quarterofan Inch Dian me P 


in the middle thereof, the Sun ſhining 72 4. If 
"nd 
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indow, will through that hole caſt a bright Spor 
f Light into the Room, which as the Sun in his 


of 


0 70 
eln mes upon the V indoto board, ſometimes upon 
e ant, ſometimes upon the Sides. and ſome- 


mes upon the Floor of the Room: It ſuch a Hole 


qe 7-7 of the perpendicular Stile of any Dial, I 

"Wy from it the Hour. linet of a Sun- Dial, or of 
eral, Dials for every fide or part of the Room 
a different P/ane ] may be made about the Room 


1. Horizontally you apply an Horizontal-Dial 
the- Hole in the G/aſs-Window, and extend a 
read Horizontally alſo from that Hole, over 
ery Hour-line | or half and quarter Hour line ] 
Il it touch the S:des; Doors, Windows, Fambs, or 
her elle or Impediments|tanding in the way] 
out the Rem: Then, 

2. The Twelve a Clock Hour. line, being both 
Hour: line, and an Azimuth alſo; you may L by 
perpendicular Thread, or Threads] transfer the 
me to the Cieling or Floor of your Room, or to 
Wh hich of them will beſt ſerve your Turn, and 
netimes there may be occaſion for both: Then, 
3. In this Meridian Line find any Point, from 
A bich a Line or Thread extended to the Hole in 
e Window, may repreſent either the Direct | or 
everted ] Axis of the World, and unto that Pit 
Points; all the Hour lines which you draw in 
at Room will have reſpect unto, [or be in the 
me Plane with ] this Axis: and therefore, 


4. If you fix a Thread in one or both of theſe 
K Points, 


* 


otion paſſeth by the Window, the Spot of Light 
jill be alſo removed from place to place, ſome- 


ald be ſuppoſed to be the Nodus or Point of 


— QoS — 8 — —Ä— * 


ra 4 
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Points, | or Poles rather] and extend that Sring 


by the fide of another String, extended from ii or U 
Hole over any Hour-line or Peint, found on the a Ci 
fide of the Room: [as before ] that moveable Stra Hant, 
being gently moved by the fide of the Horirontu grees 
String, (hall trace out I upon all Objeds that i hie 
meets withal I the Hour. lines, which the extendelacing 
Horiaontal. String doth repreſent. ned 
— | | _—_ W, 
Concave DIALLING | 
| the | 
CHA PF. XXII. cles, 
/e 
How to draw Hour: lines in the Inſide of Regulinf deg. | 
Concave Hemiſphercg. ns 
. : Op 
Heſe Regular Concave Hemiſpheres ate niere J. 
moſt natural Planes, upon which 4ougtile in 
lines may be deſcribed, for they do naturally . form 
preſent the S/ here; and the manner how the Hop only 


lines and Furniture may be deſcribed, into ſud 
Dials, ſhall be the Work of this and the nei 
Chapter. | 
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To make a Horizontal Coneave Dial. HIS 


| | | only 
Aving a Concave Hemiſphere prepared: P, y. 
S. N. E. W. divide the Limb into 4 Quiyhe L. 


drants, noted as the former Letters; one of Ui; only 


Quadrants divided into 90 deg, open your _ 4 
| P 


ſes to the Quadrant, and ſetting one Foot upon 
. or W. with the other, draw the Mer:dian or 
de a Clock Hour: line SN take out of the Qua- 
ant, the Latitude FI deg. 30 min. and ſet thoſe 
agrees upon the Meridian from 8, towards Z to 
dig which P, ſhall be the Pole of the World; then 
delicing your Compaſſes upon P, ( they being 
ned to a Quadrant) draw the Equinodal Circle 

W, which divide into 12 equal parts; your 
pmpaſles beingopened as before to a Quadrant, 
d one foot being placed in thoſe marks, made 
the Eguinoctial, with the other foot deſcribe 
cles, which ſhall be the Hoar-lines required 
 $1i/e muſt be erected in P, with an Angle of 
deg. 30 min. the Latitude of the place z and 
2l tothe length of 60 deg, of the Quadrant, 
Top muſt hang over the Center of the Hemi- 
ere Z, and be parallel with the Limb, or erect 
tile in the Point Z, of the fame length with 
tormer, which ſhall ſhew the hour with the 


p only, 


— 


Ing 
the 
the 


ul 


SECT. II 


0 to make 4 Direct South or North Concau 
Dial. | 


HIS Dial is made altogether like the former 
only inſtead of ſetting off the Latitude from 
dP, you muſt only ſer off the Complement 
he Latitude 38 deg. 30 min. and the Hour. 
s only from 6 to 6, are deſcribed thereon; the 

| K 2 reſt 


Qu 
th 
om 


vii: Bf 


10 
reſt of the Hour- lines, are reſerved for a Dir 
Dial beholding the North. | 


———— 


SECT. Il. W 
How to make a Direct Eaſt or Weſt Concave Di 
* the Hemiſphere be ZS N G, the Ly 


— ——— — 
— — — — 


— 
— 


— — 


* 
2 — 
— We 


being divided into four Qusdrants, and f 
of them into go deg. from N, upwards, and fund on 
S, downwards, ſet the Latitude to P, then Mircle 
your Compaſſes to a Quadrant, one foot being Non i. 
in P, with the other draw the Circle QEA, wi ot of 
Circle divide into 12 equal parts, your Compi ope 
being opened to a Quadrant, one foot place r hour 
each of theſe marks, with the other draw Cin lemen 
which ſhall be the Hour: lines required, à Hith th 
Figure 15, The Stile may be a Wire laid from o P, © 
P, or a Wire erected in the Center E, equal pened 
the Semidiameter of the Quadrant; for bettet Wnd wh: 
ſtruction ſce the Figure, which is an Eaſt Dia in to c 

In the ſame manner is an Equinoctial Dial mur C 
only all the hours from 6 in the Morning till ente, 
Night. muſt be drawn, as the reſt above Let v 
proper for the Eaſt or Weſt Dials are, and as le Stil 
pricked hours 98 7 and 6, in the Figure. t muſt 


Alſo the Hour. line of 6, vis. the Line P e Cn 

mut be P x2 P, and the reſt number d as in 

Figure is expreſſed, and number'd with / 
metical Figures. 


5 
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-., SECT. MM Fig. 16. 


ſow to make a South or North Declining Cencave 
Dial. 


OUR Concave being prepared, quartered 
and marked with the Letters Z NE W, 
dur Compaſſes being opened to a Quadrant, 
d [one foot in Z or N, draw the Horizontal 
ircle ES W, take the Declination, and prick it 
own in the Horizontal Circle from W to H, one 
vot of your Compaſſes remaining in H, and be- 
g opened to a Quadrant, deſcribe the Meridian, 
r hour of x2, in which from Z, ſet off the Com- 
lement of the Latitude, or from it's interſection 
ith the Horizontal Circle, ſet off the Latirude 
o P, one foot of your Compaſſes being in P, and 
pened to a Quadrant, draw the Equinoctial QA 
nd where it is interſected by the hour of 12, be- 
zin to divide it into 12 equal parts, one foot of 
our Compaſſes being placed in each of theſe 
Points, and being opened to a Quadrant, draw 
ines which ſhall be the Hour-Lines required. For 
he Stile, that mult be ereQted in P, and the top of 
t muſt paſs through rhe Center, of the Limb of 
de Concave, and be equal to the length of 69 deg. 
ff the Quadrant, or you may ereQ the Stile, in 
he point S, the length equal to the former; which 
a (hew the hour of the day with the very top 
of it. 
Note, This Figure Declines Weſt; which if it 
my K 3 had 
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had declined Eaſt, the declination muſt have been lan 
ſet from E. . ind de 
palles 
ou m 
SECT. hich 

| ion 7. 
Hew to make a Polar Concaue Dial. be tw 


| | „ WHromt 
| X Polar Concave Dial, is nothing but an Hor. It dow 

[ 

| 

| 

| 

| 

| 

| 

| 

| 


— 


} 
} 
| 
1 
g 
1 
| 
U 
' 


. zontal-Dial, in the Latitude of 90 deg, ot of 
Ot all others is moſt eafie ro be made, for if youMhther « 
divide the Limb of the Concave Hemiſpheres ino ropic 
24 equal Parts, and from the Center ot the Con 
cave, (by help of a thin Ruler that will bend)dian 
ſtreight Lines to each of them, thoſe ſhall be th: 
Hour: lines required. 


For the S7/e, it muſt be a ſtreight Wire erectel M 77510 
Perpendicular in the Center of the Concave, whose 

ſhadow will ac all times (the San ſhining) givt I 

the hour of the Day, and the hours of theſe D121 9 

muſt be numbred from 12 to 12. 50d W. 

f — Fray or 

| ar the 

Of The Furxni1TuxE i Concave Wray 1 

DIALS. 12 equ 

Han, 1 

CHAT. XXIL pals, C 

your C 


SECT. I. How to draw the Parallels of the Niere 
Sun's Declination, in Fi be for eg01 ns Concave 4 
Dial. for dra 


HE Equator being drawn, ſet off the degrees 


of Declination from the Equator in the Ac. 
| ridian 
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ber an of the Concave or Sabſtiler, both upwards 

ind dowffwvards ; then place ene foot of your Com- 
— :{s in the Pole, and extend the other to thoſe 
ou marked from rhe Equator, draw Circles, | 
hich (hall be the Parallels of the Sue Declina- | 
un required; As for Example, the drawing of 
he two Troprcks, which declines 23 deg. 30 min. 
rom the Equator ; take 23 deg. 30 min. and prick 


ori ht down in the Meridian both ways, then place one 
ant Wor of your Compaſſes in the Pole, and with the 
Voucher extended to 23 deg. 30 min. deſcribe the two 
Lois; as in Figure 1. appears. 

on. 

raw P 9 
che SECT. 


tel WY Varo ro draw the Azimuths or Vertical Circles, 

| lvide the Hor:20n into 180 deg. beginning 

where it's interſected by the Meridian; it 
You would draw every 101b Azimuth, then you 
nay only divide it into 18 equal parts, beginning 
ar the ſame place; but if you would only draw 
very 15 Azimuth, then divide the Horizon into 
12 equal parts, beginning as before at the Mer:- 
lian, if you would draw the Points of the Com- 
paſs, divide the Horizon into 16 parts, then open 
your Compaſſes to a Quadrant, place one foot in 
any of thoſe Divi/ions, and where the other foot 
interſects the Horizontal Line, ſhall be the Center 
for drawing that Azimuth, 


4d 
* 
4 


SECT. 


| K 4 


— — ;. —— — — = 
— 


| 


thoſe Points into one Circle; and draw Cir 
which ſhall be the unequal Hours required. 
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A inte v 
T0 qking | 
S'E'C'T, 1h op ic 

| Dm $4; 

How to draw Planetory or Unequal Hours, ter ſect 


OR the drawing of the Planetory Hours, h 
ving firſt deſcribed the Horizon, Equaty 

and the two Tropicks, divide that part of th 
Tropick which is intercepted betwixt its interſel 
ion with the Horizontal-Circle, into 1 2 equal pan 
beginning at 12; che Equator being before divide 
into 12 equal parts by rhe Hour-lines, open you 
Compaſſes to a Quadrant, one foot being place 
in one of thoſe Diviſions, move the other foot ut 
til you ſind the Center, which will draw bot 


Havin 
e diſt: 
e into 
ole P 
ircles C 
ve Alu 


— 
1 


SECT.” Iv. 


How to draw Hours from Sun Riſe, to Sun Set, ci 
led the Italian and Babyloniſh Hours. 


Lace one foot of your Compaſſes in the Pal 

and extend the other to the interſeCtion d 

the Horizon and Meridian, and deſcribe the f. 
rallel of the Latitude, which ſhall be divided int 


24 equal parts by the Hour-circles, place one fol 


ot your Compaſſes in each of thoſe Diviſions (it (t 
Compaſſes being opened to a Quadrant) the orb4W41no:, 
foot, being placed within the Circle of LatitudMolar C 
and in the Hour-circle, which paſſeth through tHnly to 


Poini 
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ints where the Compaſſes is ſet in the Circle, 
aking that the Center, deſcribe Circles from one 
ropick to another, which ſhall be the Hour: lines 
om Sun Riſe to Sun Set; and ſhall paſs by the 
ter ſection of the Hour-lines and the Equator. 


SECT. v. 


How to draw the Almicanters. 


Having found the Points of Zenith and Nadir, 
e diſtance of theſe Points to the Horizontal- 
e into 90 deg. one foot being placed on one of 
oſe Points, the other extend to thoſe degrees, 
ircles drawn from one Tropick to another, ſhall 
ve Almicazters or Circles of Altitude, 


* 
ConvEX DIAEELNG. 


CHAP. XXIV. 


low to make a Dial, upon the Convex Superficies 
of a Globe which ſhall ſhew the Hour, by the 
Shadow, which ſeparateth the Enlighined He- 
miſphere from the Opacus. 


HE Performance of this is very eafie, for 

(the Globe being truly Spherical) if the 
quinothal Circle, the two Tropicks, and the two 
olar Circles which will be neceſſary for ornament 
Wy to be deſcribed thereon, and your Egal 


\ Crrcie 
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Circle (or middle of your Globe which is all Mr 
be divided into 24 equal parts, and marked y Duinen 
1, 2, 3, Cc. to 12. and then beginning 2 Ire! 
with 1, 2, 3, C. to 12. Then if you Ele 
one of the Poles ſo many degrees above an H. 
xontal Line, as the Pole of the World is Eleuu 
above your Horizon, and place one of the H 
Points, that is marked with 6, to behold the A 
dian of the place, then will the two 12 off 
Clock Hour-points” behold one the Eaſt and 
other the Weſt part of the Horizon; and then | 
Sun, at all times ſhining upon the G/obe, will 
lighten one Hemiſphere, and the other will 
Shadowed, and where the Line of Shadow fall 
amongſt the Hour- points upon the Eguinoctia, 
will (hew the Hour of the Day, in two plac 
viz. one on the Eaſt, and another on the N 
fide of the Globe. 

Note, If you open your Compaſſes to 
Quarter of the diſtance, round the Equineh 
Circle of your Globe, and place one foot in t 
marks made in the Equinoctial, with the oth 
you may deſcribe the Hour. lines, from one 1 
pick to the other, or if you will from one Pal 
the other. 
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la 
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14 BL E containing the Latitude, of moſt of the 
Eminent Cities and Towns in England, Scotland 
1 22 Ireland. 
“FPlaces in Places in | © 
England and | D. M. | Erg:2:4and D M. 
5 ale Wales 
Wy O NDO NI 5! 30 [Rocheſter Fl 29 
=: 154 o Peterborough Wm. 
d „ 51 54 [Chicheſter 53 50 
II ridg 52 17 Hertford 51 51 
ic 52 44 [Newark = 
ibn | 51 27 Stafford _ 32 55 
Ma 51 30 [Shrewsbury 52 48 
70 cheſter 52 4 |Lancaſter 54 8 
' Whce/ter 52 o [Wincheſter 51 10 
m NH 52 14 |Leiceſter 52 40 
4 noch JI 51 Pembrook 51 46 
mouth 52 45 HAorceſter 52 20 
to wich 12 25 In Scotland 
4 | 53 17 j[EDENBURGjp5 356 
1 b tbury „„ Glaſgow 155 52 
ori bam pton 52 18 St. Fohn's : 57 44 
mm 534 58 t. Andrew's 57 45 
ucoln 53 15 Prerſag 57 18 
(ae! tinzham 53 3 [Berwick 55 49 
ſton 53 2 |Aberdene 53 40 
eſter 53 20 | In Ireland 
field _ 133 34] DUBLIN re 
entry 52 30 |Kingſale 51 49 
by 53 6 Cork 51 47 
Iferd = 52 18 Ho [52 18 
ntinzdon 52 99 Materferd bh 22 
marthen 1 Limerick 52 32 
53 Jo Tredagh 33 38 
ich 52 038 King 5 Town 53 os, 
Davis | 51 OO Queed s Town | 32 2 


[ 


F 
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20 Reflex Dialling. 
CHAP  XAXV> ; 


Efleion ii be made by a piece of Lookin 
Glaſs, which is ſo much the better, 

how much it is thinner ; for the thickneſs of 
cauſeth a double ray of Light to be reflected, an 
requires a greater Elevation of the Sun's Ben 
than a thin one doth : It muſt be about ſay 
times the thickneſs in breadth ; and becauſe Gly 
reflects from upper and nearer Super fictes, and 
makes two Spots , colour the lower Superfit 
—_ with Oy/ Colour, and it will make butq 
pot. : 


—— COS 
>= 


* 


How to make a Dial upon the Cieling 9 
Room, that is parallel to a piece of Gli 
placed exacti) Horizontal. | 


Irſt , Determine the moſt convenient Pu 

in the Window where to place the Refi 
1ng-Glaſs, as near the Ceiling as you can com 
niently, provided it be not ſo near as that f 
Corniſh of the Window will ſhadoiv the Gli 
when the Sun is high in Summer, ſuppoſe wil 
in 10 or a 11 Inches of the Cieling; then find 
Point upon the (icling directly over yout Gli 
thus: Hold a Line and Plummet to the Ciel 
Juſt over it, and the place where the Plumli 
toucheth the Celing is the Point; then thro! 

Ke 
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is Point draw a Perpendicular to your Win- 
pw: Now if your Window be exattly South, 
is Perpendicular upon the Cieling will be a 
eridian - Line; but if your Window declines 
e true Meridian · Line will make an Angle 
ich this Perpendicular, equal to the quantity of 
s Declination. Therefore having found the 
cclination of your Window, take 60 deg. of 
hords, and ſetting one foot in the Point on the 
jeling, with the other deſcribe a Circle, and 
Wet thereon (from your Perpendicular ) the De- 
lination of your Window , toward your Right- 
and if Weſt, but toward your Left · Hand if Eft; 
hen draw a Line from the point on which you 
leſcribe your Circle, which Line ſhall be your 
leridian-line. ; 

2. Draw an Horizontal -- Dial upon the back 
dt ſome Table, or ſome Plaiſter-wall, or Floor. 
3, Take the diſtance between the Glaſs and 
he Cie/zmg with your Compaſſes; then come to 
our Dial on the Wall, and lay one fide of your 
Square to the Mer:dian- Line, and the other 
roſſing the S ile; then move the Square upon 
he Meridian-Line, till the extent of the Com- 
piſſes does exactly touch both Sie and Meri 
lan-Line, and that point of the Stile which 
does touch the Square, may be called the G/aſs- 
point , from which erect a Perpendicular, and 
where it cuts the Meridian-Line make a point, 
which will be the Eguinocfial- Point, from which 
alſo erect a Perpendicular , which will be a 
Tangent; then at ſome diſtance on which fide 
of the Equinoctial. Point you find moſt conveni- 
ent, 
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ent, erect another Tangent; theſe two Tange 
will cut the Hour- Lines in the Points, whi 
may be called the Hour Points. 

4. Take the Diſtance between the G/aſs-Pay 
and Equinoftial-Point, and extend it from th 
Glaſs to the Meridian. Line on the Cieling, an 
where it toucheth, that is the Equinoctial- Pois 
upon the Cicling. . 

5. Ser oft correſpondent Tangent-Lines upa 
the Cieling, and making like Howr-Po:nts, throup 
thoſe Points draw the Hour. Lines. 


C 


6, This Dial is nothing but an Horizont 17 
Dial inverted, the Centre being in the Air, er 7 


cept you make a North Dial, ( which is ſeldo 
done) then it will be upon the Cze/zng, whid 


you may find by its diſtance from the Equinotfu Ou! 


Point; then upon that Centre deſcribe a Circk de, 

and likewiſe ou; of that Centre erect a Perpey Jugh it 

dicular to the Meridian Line, for the Hour Lin 2 
FA. 


of 6; and you have no more to do but to { 
off from the Hour Line of 12, all the other Hm be 8 
according to their ſpaces, in an Horiæomi erer 
Dial. | al pa! 

Laſtly, Let your Dial on the Wall, remain iH ot 


take Diſtances for uſes at any other time. 0 "= 


m th 
the tr 
one 2 
Gh 
t in tl 
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Ir of. 


443 ] 
Cylindrical Dialling, 


3 Either 

ns Concade or Convex. 

up F208 6 i 
* CHAP. XXVI 

e beſe that fall in a Right Sphere, viz. ſuch as 


ie Parallel to the Axis of the World, and their 
Baſes Parallel to the Equinottial. 


Our-lines may be drawn up thoſe Olin. 
ders, with great eaſe and exaQuels, al- 
ugh in them there may be various Poſitions of 
Axis. | 2 | 
cf. I. If the Axis fall in the very Centre 
the Baſe of the Cylinder, then divide the Cir- 
nference of the Baſe of the Cylinder, in 24 
al parts, and draw Lines from the Centre to 
h of thoſe Points, which will be the Hour- 
3 for the Baſe of the Cylinder: And where 
Ms Lines cut the Circumterence Lines, drawn 
m them down the Cylinder's fide, they ſhall 
the true Hour lines, which will be Parallel each 
one another. | 
N. ect. II. It the Point of the Axis, fall not 
t in the Centre of the Baſe, of the Cylinder, 
o that Point where the Axis falls, and the 
Wire of the Cylinder draw a Line, and with a 


Ir of Compaſt:s take the neareſt diſtance _ 
| | the. 


— > > I — 


Hour. lines alſo. 


-Baſe, into 12 equal parts, beginning at the 4 


| J 1440 
the Axis point and deſcribe a Circle, which dis 
into 24 equal parts. (beginning at the Diama 
firſt drawn) Lines drawn from the Axis Pay 
through every one of them, and extend to d 
Side or Circumterence of the Baſe of the Cyly 


der, ſhall be Hour. lines, again Lines drawn fra 
them down the Side of the Cylinder ſhall | 


Sef. III. If the Point of the Axis fall ing 
part of the Periferie of the Cylinder's Bi 
Then divide the Czrcumference of the Cy linde 


Point; Lines drawn from thence to the ſera 
Points, in the Periferie of the Circle, and al 
down the Cylinder's Side, they ſhall be the K 
Lines. * 

Sec. IV. It the Axis Point fall without 
Baſe of the G linder. Then the diſtance beta 
that Point, and the neareſt part of the Periſen 
of the Cylinder's Baſe, being made Radius, a 
a Circle be thereon deſcribed, and divided i 
12 equal parts; then Lines drawn from the 4 
Point, through thoſe Diviſions ſhall each of the 
cut the Periferie of the Cylinder's Baſe, in 
Points, from which Lines drawn from one to at 
ther (each to this correſpondent) they ſhall bet 
Hour Lines, and from them Point-lines downt 
Cylinder's Side, muſt Parallel Lines be dra 
Alſo, 


- 


Fig 27 


RY 
M 8 


jj 
1 


MY 

| 
1 
8 


2 


1 1 
Nee 
. Z EN 


| — S N — 
SS EAN 
e 


x ELK 
5 


2 5 


[ 
| 


S 


2 
41 


A 
2 


An Caſt 


DI | 
nth Puralle Ls 
of Viedugns 
| a4 ufnutlhs 


= —— — 


< 


WES UE © II 


— — ro —vLujda 


Fenn 
I of the Furniture with which : | 
_ Sun. - Daals 
May be BrauTirien; 


And 


ow to deſcribe ſuch Furniture upon all Sorts of 
Upright, Direct and Declining Dials , Geome- 
trically, 


CH AF. XXVIL 


ſuch Circles of the Sphere, as are deſcribed ws 


upon Sun - Dials. 


Any Aſtronomical Concluſions, may be per- 
formed by deſcribing of the'Crrc/es of 

e Sphere upon Sur-Drals : Of which I have 

ace choice of theſe following. 

1. The Parallels of the Signs, ſhewing in what 
art of the Zodiac the Sun is, at all times of the 
ear, : 

2. The Diurnal Arches, ſhewing the length of 
e Day throughout the Year. 
3. The Hours from the Sun's Rifing or Setting , 
otherways called the Baby/oniſh and Iraltan 


vurs. ; 
4 The 7ewiſh Unequal, or Plenetary Hours. 


7 5. The 


— 
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5. The Azimuths, ſhewing in what quarter . 
the World, or upon what Point of the Compy| x 
the Sun's on at all times of the Day. 


— toe 
CHAP. XXVII. 
How to deſcribe the Equinoctial, the two Tropick 


| and other Parallels of Deelination, upon 7 wie 1 
Sun-Dial. an u 
© . o it cle * < 

HE two Tropicks, being the Boundaries 0 8 0 


the Sun's Corſe (for he never exceelf, Trog, 
thoſe Limits,) therefore it is beſt, firſt to ſhah: 175 
how they may be deſcribed ; for between tha, Out 
all other Circles (either Great or Small) mi bender 
be Projected, and the manner of deſcribing the bon fro: 
upon ſeveral Planes is various. 12 


8 Ber. I. 3 
| | | = ite the di- 
On the direct Faſt, 88 „ and Equinoct 
| ials. W 6 


ET an Example be of direct Eaſt Dials 
the Latitude of 51 deg. 30 min. 
How to deſcribe the Hour Lines upon tht 
| Planes, is ſhewed in the 414 and 7th Chaprers 
this Book. Therefore ſuch a Dial being dra 
as in Figure 25, through the Foot of the f 
pendicular Stile, as at E, draw a Line MEN, 
rallel to the Horizon ; for the Horizontal Lint 
all Planes, muſt be drawn through the Foot 
the Perpendicular Stile, and allo . 


57 

int where the Equinoctial Circle croſſeth the 
Yur-Line of Six. Your Dial, with the Equi. 
til Line hereof, HES, being drawn, we 
Ine to deſcribe the Tropicks. HE 

. Upon a piece of fine Card-paſt board, draw 
Line OR, as in Figure 26, repreſenting the 
uinoctial Line in your Dial; and ( becauſe the 
picks are 23 deg. 30 min. diſtant from the 
uinoctial) with 6o deg. of your Line of 
ords, upon the Point O, deſcribe an Arch of 
Jide, and ſet upon it 23 deg. 30 min. from 
o 8, and driw the Line O 8, repreſenting the 
d Tropicks; and the Angle SOR, you may 
a Trigon. 

. Out of your Dial take the length of the 
pendicular Stile EG, and ſet it upon your 
Von from O to P, and draw the Line P 6 Per- 
Naicular to O R. Alſo, my 


1 0 
p 


. 


161 
and ( q 7 J per- 
draw \r 8 / pen- 
the Js 9 >dicu- 
Lines t lol lar te 

110 R. 


te the di- 7] with theEqui- 

We from G, 1 8 / nofial, and 
be Interſe- & 9 > ſet it upen the 
of the ro Trigon, from 
Sr Line of C11) O, . 


@ » % T2 & 


* 8 
8 ——_— 


— 


Thus having prepared the Trigon, out of it 
e the diſtance P, and fer it upon the 6 a 
ock Hour line, from E to c: Alſo take the di- 
27, and ſet it upon your Dial from V to 


ra 


and from VII to 4: Alfo take 7 8, and fer it 
n your Dial from IV to a, and from VIII to 
J Likewiſe take the diſtance 7 9, and ſet it on 
ur Dial from IX - V. Alſo, take 7 10, 2 

2 e 
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ſt it on your Dial from X to g; Laſtly, ti 
v 1x, and ſet it on your Dial from XI to h. 


Theſe Points a, b, c, d, e, f, g, h, are 


urus, 
| 2, 
Points through which the Tropic of Cancer miert io, 
be deſcribed; therefore if through them a Les, 
be drawn with an even hand making no Angſþmn!, 
that ſhall be Tropicꝶ of Cancer. ' ⸗ 


The Tropick of Capricorn may be deſcriff'©7"* 
in the ſame manner, for it from your Trigon 


huariis, 

take | ** 
„ 8) And fer (VII beret 
The diſtance ?? 9 Cit upon AIX FP © 


10 (your Dial )X nf" the 


v 11)from Xl 2 wr 


Theſe ] 


Thoſe ſhall be the Pointe through whict 


Tropick of Capricorn muſt be deſcribed; iH the) 
fore if through x, / n, n, a Line be drawn 9 2*<5 1 
ne in 


an even Hand, it ſhall be the Tropick of Ci 
corn: And, 


When ( Capricorn, Decem, 11 the $! 
| Aries, whie March, 19 / of the tt 
the Sun Libra, or is __ Sept. 12 >the Stil 
; Cancer, ( June, 11\ pals alc 


is in thoſe n 
Qive Li 
n your 8 
ny conve 
ine of 


And according to this Method, may any 
intermeditate Parallels of Dec/ination be ine! 
as for Example: Suppoſe I would inſert the 
rallels of the Sun's entrance into the 12 Sete the 
Aries and Libra are inſerted already, alſo , deg. 3 
and Capricorn; for the reſt, as when the Se Sum 
ters into E ide of 


urus, . 
go, the San hath 11 deg, 

mer io, 30 min. 

| ces, | of Declina- 
i, tions. 

„ (the San hath 20 deg. 

pittarivs ( 12 min. 

huarius, | 


Therefore take 11 deg. 30 min. and 20 deg. 
min. out of your Line Chords, and ſer them 
7 don the Arch K S of your Trigon, from R to 
N 
+ Lbeſe Parallels, being thus put into your Tri. 
+”, they may be transferred into the Dial, in all 
Wipz4s as the Tropicks were; and as you ſee 
s in the Figure 26. 


SECT. IL . 
I a dire South or North Dial, Eg. 27. 


Aving drawn your Dial, as is taught in 

Coapiers 2; 3, or together with the 
tile, your firſt work muſt be to proportt- 
your Stile to your Dial; which to do, aſſume 
My convenient Point in the Subſtile (here the 
Mine of XII) for the farthermoſt Tropick , as 
Were the Point S; then the Stile's height being 
S deg. 30 min. add 23 deg. 30 min. thereto , 
Je Sum is 62 deg, and that is the Meridian dl. 


Ide of the Sun when he enters Cancer , — 
+ BY the 
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= X, and draw the two Lines OV and 


A, 
err ů ů ·˙·˙*˙ kx. — N 
% " a > - 
* 4 A... N * 
- * ＋ — = — — — - 
AR 
a = — * — 
— 
Cn of 2 —_— ”— 
— -* —- - 
po — — 


. 


5 


» 
4 
t 
' 
9 


1 
the Complement thereot to go dep. is 28 dez and fe 


Therefore, upon the, Point Cancer, make an Ar 
gle BS A, to contain 28 deg ſo thall the Lin 
& A cut the Axrs of the Stile O A, in A; the 
trom A let fall a Perpendicular to O S, as A BY 
and ſo is your Stile proportioned to your Dial 
and the Line CB D (being drawn Parallel to th 
Horizon, through the Point B) ſhall be the H 
riaontal· Line of your Dial. 
This done, prepare a Irigon, as Figure 28, 
which make E F equal to O A, and F G equal u 
OB, and E G, to AB, the Triangle E FG, i 
the Frigon, equal to the Trane of the Stil 
OA B, in the Dial. 
From the Point E, draw a Perpendicular t 
E F, as E 12, for the Eguinoclia!; and upon þ 
with 6o deg, of Chords deſcribe the Arch H 1 
Z, and upon it ſet 23 deg. 30 min. from 12 . 
H and L, and draw the Line E H for the I. 
pick of Cancer, and E L tor the Tropic of ( 
pricorn: Draw the Subſtiler Line EG, quit 
through the Trigon, croſſing the Eguinoclial in | 
and both the Iropicks. 
This done, out of your Trigon take the d 
ſtance from F to 2, and fet on your Dial fron 
the Center O to c, through which Point draw tht 
Line Y c for the Equinollial: Then from 0, 
the Centre of your Dial, take the diſtance to the 
Interſection of the Hour Line of 11, or x with 
the Equi noctial, and ſet it on the Trigon, from | 
tob: Alfo take the diſtance from O, to the In 
ter ſcction of the Hour Line of 10 or 2, and {t 
it from Fto c: Likewiſe take the diſtance from 
to the Inter ſection of the Hour Line of 9 0 


5 


om Q, t 


ral, ane 


Direct S. 


( £32 ] 
and ſet it from F to d: Laſtly, the diſtance 
om O, to the Interſection s or 4, with the 
$72ino:al, ſet from F toe; and draw the Lines, 
Ms, Fb, Fc, Fu Fe, through the Trigon, ma- 
ing them 12, 11, 10, 9, 8, and 1, 2, 3, 4, 
c. Now to find the Points upon the Dial, 
rough which the Tropicks muſt pals , 


- C12 will reach FS Jon the 12 
je Diſt- \xx { from O, \ f Hour XII 1 
e from ro the Center ( Lines 4 10 2 
to ) Kofthe Die b of Jos 3 
8.0 to 


to Through which Points the Tropic of Cancer 
uſt be drawn with an even Hand: And, 


| '12Ywill reach VS upon {12 12 
he Diſt- Yr / from O, N. / the \rx x 
e from 2 the Center | > Hour < 10 2 
73 \ of the Dial) m\ Lines Jo 3 

4 Jto vs) of (8 4 


Through which Points the Tropick of Capricorn 

uſt be drawn. And thus you have the Equzzo- 

„, and the two Tropickt, deſcribed upon a 
red South Dial. 


L 4 SECT. 
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cer. II. 
How to deſcribe the Equinoiah and the n 


Tropicks, on any Upright Dial Declining, 
in ſuch as both Kecline and Decline. 


A N Example of an Upright D/al declinin 
from the South Weſtward 30 deg, Ti 
making of theſe Dials is Taugnt in the 5 
and 87% or 26th Chapters of this Boch 
Therefore having drawn ſuch a Dial, and th 
Stile and Subſtile in a due Pofition, you will f 
the height of the Stile to be 32 deg. 37 mii 
Firſt, make an Horizontal Dial for the Latituc 
of 32 deg, 37 min. as in the Declining Dia 
Figure 29, where the Subſtiler Line is taken fe 
the Hour-line of 12, as it is there marked, ar 
the other Pricked-lines, are the Hour-lines of a 
Horizontal Dial for the Latitude of 32 deg, z 
min. Now, it according to the directions oft 
foregoing Setf:ons you make Trigon, and it 
ſert the Equinofia! , and Tropicks ; and af. the 
wards expunge the obſcure Lines of the Horiau ung. 
tal Dial, the Equinottial Tropicks, and Horizcr Dials. 
ral Line will be the ſame, as if they had been in 


Tſerted from the true Hour Lines belonging to ths fl 
Dia] Plane. | Ba 
And as the Tropicks were deſcribed, fo lik the 
wiſe may the Parallel of the Sun's Entranqg “s, 
into the other Signs, be inſerted if into your 1 ray 
dun the 


gon, vou put there Arches of Declinations ron 
the Tquinodtia!, Namely, 11 deg. 30 min., an 


4 
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o deg. 12. min. And fo are the Paral lels of the 
igns put into the Dial, Figure 29. 

and in any Dial, alſo may the Diurnal Ar- 
es be deſcribed, if you put into the Trigox 
ch Declinations, as the Sun hath from the E- 
uinoctial, when the Days is either, 


| So are the 

4 3 Diurnal 
WA. 23 3o Alrxches put 
8 16}: 21 40 into the 


9 15 Hours J 16 55 South Di- 
0 as 14 long, J xx 37 1 al repre- 
11 13 | | ſented by 
12 12 the Prick - 

FP ed - Lines 
ere, in Figure 27, and the Trigon thereunto 
elonging is Figure 28. | 


CHAP. XX. 


How the Hours from the Sun's - Riſing and Set- 
ting, are to be deſceibed into all ſorts of Sun 
Dials. 


HE Hours from Sun Riſing, are called the 
Babyleniſh Hours, tor they begin their Day 
the Sun's Riſing : and the Hours from Sun- 
cÞ*11ing, are called the Lalian Hours, for in Italy 
„ey account their Time from the Serrzng of the 
mp2 the Day preceding. 


20 | Tie 


41601 | 

The manner how to 'deſcribe the Howrs (is the 
fame in all Planet, and) is eafily performel 
And becauſe that upon a full South, or Hor:zo 
tal Dial, they will appear moſt Uniform; I hay 
therefore made choice of a direct South Dia x 
in Figure 27. to defcribe them: - Your Dia being 
drawn, and the Equino#ial Y , the two Tr 


picks S S, ank vs s, and the Horizontal- line 


Sun-Riſe —=— Sun, Set; you mult (by the lat 
Chapter) deſcribe two obſcure Parallels of Di 


clination, one when the Day is 8 Hours long, i 


. ©8 ©, and the other when the Day is Sixteq 


Hours long, as & 16 *, the Eguinoctial bein 
the Parallel when the Day is Twelve Hou 


1 0 | 

Being thus far prepared, te Inſcription of theſt 
Hours will be very eaſy ; for it it is plain, that 
when the Day is but 8 Hours long, that the Su 
Riſes at Eight in the Morning; and the ful 
Line after the Szr's Riſing is Nine in the Mo 
ning; alſo when the Day is 12 Hours long, thi 
Sun Riſes at 6 in the Morning, and the fil 
Hour after, is 7 in the Morning; Laſtly, when 
the Day is 16 Hours long, the Sun Riſes at 
Four in the Morning, and the next Hour after is 
Five in the Morning: And all the reft as in thi 
Table. Therefore, a ſtreight Line drawn through 
the Interſection oi theſe Hours Lines, with ti 
Parallels of 8, 12 and 16 Hours, ſhall be the 
_ Hour after the Sans Riſing all the Ye: 
long. | 


[n 


engen 


VII 


xt þ 


the / 
our -lin 
b. Thi 
zallel 
tie ſever 
e Fore! 
our-line 
br the 1 
night li. 
2leven' 
ie Year 
du may 
ling, 2 
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engt of Days In the like mannet, if you 
8 U 17 would inſert the © feventh 

vii xuf xv after the Suns Riſig: By 
=» —-|— | the Table you fee, that the 
Parallel of viii Hours, for 
the length of the Day, the 
ſeventh Hour from Sun Ri- 
ſing is 3 in the Afternoon; 
therefore obferve where the 
Hour: line of 3 croſſeth the 
Parallel of viii Hours, which 
is at a, Alſo by the Table 
you fee that in the Parallel 
of xii Hours, for the length 
of the Day, the feventh 
Hour from Saun-Rifing, is x 


the Afternoon; therefore obſerve where the 

arline of 1 croſſeth the Eguinoctial, which is 

b. Thirdly, by the Table you fee, that in the 
0 


Warallel of xvi hours, for the length of the Day, 
tie ſeventh hour from the Sun's Riſing is 11 in 
Wc Forenoon ; and therefore obſerve where the 
'Wour-line of xi coſſeth the Parallel of xvi hours 
r the length of the Day, which at c; fo fhall 


uy rightline drawn through theſe Points, 4, ö, c, be 


e ſeventh Hour after the Suns Rifing throughout 
Ne Year: And thus by the help of this Table, 
eu may draw all the — from the Suns 

ing, as you ſee them drawn, and numbred 2s 
Figure 27. | 3 
In the fame manner, as the Hourt from the 
ans Rifing ( which are the Baßyloniſb hours) were 
wn, may the Hours from the Suns Setting 


( which 
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( which are the Lallan Hours) be drawn: The Mof their 
differenee being only in the numbring of them Hour; 

the hours from Sun Riſing, being numbred from Declina 
the Weſt end of the Hor:2ontal-line, by 1, 2, 3 Nan a ( 
4, 5, 6, 7, 8, 9, 10: And the Houre from Sus. Iis in the 
Serting, from the Eaſt end of the Horibontal. lin commo 
backwards, by 23, 22, 21, 20, 19, 18, 17, 1 The 


| | - 
Of the Jewiſp, or Old Unequal, or Planitary-hourlW | V1 | 
and hom they may be deſcribed upon any Sur II. 


or ſhort ; ſo that in the Simmer, all the Tim 
that the dn hath North-Declination, the Hows 


13; às appears in Figure 27. ſorts 0! 
| | the Inſc 
A Corollary ariſing from the Work of this Chapter. Ta : ght 
8 | avi 
The Hour-lines from Sn Rifing and Se!tin Wand qu: 
being deſcribed upon any D/a/, as is before taught, TLP 
there will by their correſpondent interſeCtions one [The 7 
with another, be Points produced through which eu 
if Lines be drawn, with an even hand, the 1am} /b. 
{hall be the Parallels, of the length of the Dy |——|- 
and ſuch are pricked Lines in Figures 27, numbrid | H. 
upon the Meridian Line of the Dial, by 8, glf{—- . 
12, 15, 16. I 
= . i 
5 | i 
C HAP. XXX. iv 


Dial. 
ix 
THE Anciencs, account their Day, was from X 
1 the Sans Riſing in the Morning, till ig | 
Setting in the Evening, which ſpace of time they xi 
did divide into Twelve equal Parts, were it long, N 
Un 


UL 
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of their Day, was longer than a Common equal 
Hour; and in the Winter when the Sun hath South 
D:clination the Hours of their Day were ſhorte 
than a Common equal Hour; but when the Sun 
is in the Equinoctial, their Hours are equal to our 
common Hours. 

The Inſcription of theſe Hour lines, into all 
ſorts of Sun-Dials is very eaſie, being much like 
the Inſcription of the Italian, and Babyloniſb Hours, 
Taught in the laſt Chaper. 

Having drawn your Dial, with Hours, halves, 
and quarters; and alſo the Eguinofial, the two 
Tropicks, and Horizontal- line; and alſo the Pa- 


| Ie The Pa. Equi. Ibe Fa] rallels of thelength 
Jeu | rallels nocti- rallel | of the Day, as is 
iſh. If 15 H.] al. ef 9 H.] done in Figure 28, 
— . — which a South Dial 
H. JH. M. H. M.] Decliniug Eaſtward 
_— nn 15 deg. you muſt 
i | 5 45] 7 || 15] makechoiceoftwo 
ii |7 oo] B ſp oo Parallels of the 
ii |S 150 %% 45] length ofthe Day, 
iv | 9 3o| 10 fro 30 which muſtbeboth 
v [10 45] 1x [tz 15 - of thembeequi-di- 
vi 112 oo 12 [12 oc ſtantiromtheEgu- 
vii [x 15] 1Jo 45] rofzal, which let 
viii] 2 3o| 2 | 3 bethe Parallels of 
"ESP os Ws 1 and 15 
x 14 oi -& 8 -0c ours, for thoſe 
xi | 6- 15] 5j3 45] two Parallels are 
xX +. 201-6 4 30 moſt convenient 


for this purpoſe 
becauſe the 7eriſh Hours, in thoſe Parallels —— 
Jultiy 


[138 ] 
Jultly fall upon the even Howrs, halfs, or quarter» 
Now the Points through which the ei houn 
are to be drawn, as the Table before will dire, 
wherein you ſee, that the firſt 7eiſh hour is tg 
be drawn through 5 hours, 45 min. in the Ps 
rallel of 15 hours, through 7 in the Equinofig 
and through 8 hours and 15 min. in the Paralle 
of 9 hours: In like manner the ſecond Fenwiſ 
hour muſt be drawn through the interſeQion « 
7 hours, in the Parallel of 15 hours, rhrough 5 775 
8 in the Equinoctial; and through 9 in the Paralle 7 * 
of 9 hours: And fo muſt all the reſt of then.“ | 
be deſcribed as the Tables does direct, and as ya. ©7'* 

ſee done in Figure 30. And in this manner, He 3* P 
the help of this Table, may they be deſcribed in Ne 
all ſorts of Planes, whither Direct Reclining, a 115 ; 
Declining. _ 


N the 
deſcr 
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| CHA FE XXAL "v4 5 you-ſe 
How the Azimuth muſt be "deſcribed, upon an 
y Sun-Dial. 


T HE Azimuths are great Circles, and being 
projected npon all Dials, become ftreight 
lines; and they are variouſly deſcribed, accord 
ing as the Dial-Plane is Scituated, particulars a 
which follow. ; 


SECTY 
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; — | 


„Ser. I 


On an Horizontal Dial. 


N theſe Dials the Az:mutbs are moſt eaſily 
| deſcribed : For, your Dial being drawn, with 

ke Tropicks thereon, you have no more to do, 
en upon the foot of the perpendicular Stile as 
O (in Figure 31.) as a Center, to deſcribe a 
rcle, as 55, Nes, which you may divide into 
2 equal points (beginning at N) anſwering to 
te 32 points of the Mariners Compaſs, or elſe 
ou may divide it into go equal parts or degrees, 
ted with KK, c. and through thoſe points 
aw ſtreight Lines from O, the foot of the per- 
ndicular Stile, and they ſhall be the true Azr- 
ub upon an Horizontal Dial, which you may 
enominate by South 8, by E, S. S. E S. E. by &, Oc. 
you ſee done in Figure 31. 


SECT. Il. 1 


Upon a Dire Eaſt, or Weſt Dial, Fg. 25. 


Aving made an Eaſt Dia and therein inſerted 
the Equi noctial, and the two Tropicks, and 
e Horizontal Line, you may proceed to deſcribe 
he Azimuths in this manner; 
Upon the point E, of the Horizontal- Line of 
our Dial, MEN, erect the Perpendicular EQ, 
qual to EG (the height of your Stile of 4 
ia 


L 160 J | 
Dial ) and upon Q, as a Center, deſcribe th 
Quadrant QEL, and divide it into eight equa 
parts, repreſenting one quarter of the Mariner 
Compaſs, and from Q through thoſe Points, dray 
Lines to the Horizontal Line MEN, as $KX299 
from which points let fall Perpendiculars froy 
the Horizontal Line, and they ſhall be the 42 
muths between the South and the Eaſt; and fo 
thoſe Points which fall between the Eaſt and the 
North, as E by .—E.N.E.——N.E. by N- 
are the ſame Diſtances ſet upon the Horizont 
Line from E, towards the Left hand, as the f 
three Azimuths towards your Right hand, is à 
enn; through which Points, if lines be dram 
perpendicular to the Horizontal Line, they hal 
be the Azimuths, or points of the Compa 
between the Eaſt and the North: As in Fig, 25 
And as the Eaſt Dial contains the Azimuths be 
tween the South and the Eaſt: The Weſt Di 
muſt contain thoſe between the Soz7h and th 
Weſt. | 


SECT. i 
Upon the Direct South up ig hi Dial. Fig. 27 


12 Dial with the Equinodtial, and the tut 
Tropicks and the Horizontal Line deſcribel 
thereon, the Azimuhs may be inſerted therec 
as followeth. | 

Firſt, take the length of the perpendicular Siile 
of your Dial AB, and ſet it upon the Meridian dl 
your Dial from B to G. 


Second 


P- 261 


Q > 

4 0 
an 0 
, ® « N. \\ 


; 


e 
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Secondly, With the diſtance GB, upon G, 
ſcribe the Circle EBF, which divide into 16 - 
ual parts (if you will) but I have here divided 
but into 8, to ſhew the manner of the Work, 
the Points Xx, Nc. Through which Points 
om G, draw obſcure lines extending them till 
ey touch the Horizontal Line of your Dial CB, 
wit from theſe Points of touching you draw 
es perpendicular to the Horizontal Line be- 
veen the Tropicks, (or Parallels to the Line of 
2, ) they ſhall be the Azimuth required. 

Note, I have not drawn the lines themſelves 
this Fig. 27. becauſe the Dial is full enough 
| Lines already. 


SECT. IV. 
Upon the South Declining Dial. Fig. 30. 


A N Example ſhall be of a Scath Dial, De- 
clining Eaſtwards 15 deg. 
Such a Dia! being drawn, and the Equinottral, 
ropicks, and the Horizimal Line inſerted there- 
hn: Upon the Point B of the Horizontal line 
ect the Perpendicular BC, equal ro BU, the 
erpendicular Stile of your Dial; upon which 
oint C, deſcribe the Semicircle RBS, which 
dne, lay a Ruler to C, and the Point Q, where 
te Hour - line of 12 croſſeth the Horizontal Line, 
d where the Ra er cuts the Semicircle RB», at 
t Point begin to divide it into 16 equal parts, 
the Points x XX, c. And from the Center 


, draw lines obſcurly through thoſe Points, ex- 
tending 


164. 
tending them till they touch the Horizontal Ling 
DE. in the Points abc d eg Bi and, throug 
theſe Points Right lines being drawn, Parallel 
the Meridian, ſhall be the Azimuth defirec 
which you muſt number according to the Scztu 
tion of the Plane: Namely the Weſtern Az 
muths on the Eaſt fide of the Meridian, and i 
Eaft Azimuths on the Weſt fide of the Merididfe 
as you may lee in Figure 30. | Mz 


pon ITS 
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CHAP. XXXII. 


Of the Meridians of other Countries, and how 
inſert them into any Sun-Dial. | 


T is eahe to inſert the Meridian of any oth 
Comtry into any Sun Dial, made for any oth 
Place; it firſt you know the difference of Loy 
tude, between the two Countrys, in Time; at 
alſo, whether the Remote Country lie Eaſtuu 
or Weilward, from the Home Countty: For, 
It the Remote Country lie Eaſtward of ü 
Home Country, it is Noon ſooner than it is at th 
Place the Dial doth ſtand in; if it lie Weſtwar 
then it is Noor later. 


| As for Example, 0 

Suppoſe that in a San-Dial here at London, i 
would inſert the Meridian or Noon-tide of G 
ſtantinopie by the beſt Geographers, the Meridi 

of Conſtantinople lies Eaſt ward of the Merid 
of London, 30 deg. 45 min. which converted in 
Time by allowing 15 degrees to one , 
| eg 
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degree to 4 minutes of Time, it is 2 hours and 
15 min. that is 2 houts and a quarter. Wheretore 
if you ſubtract 2 hours 15 min. rm x2 hours, 
the Remainder will be 9 hours- 45 min. or 3 
quarters of an hour. Therefore if upon a Dial 
here at London, you write the word Conſtantinople, 
upon the Howr-/ine of 9 and 3 quarters, [ or make 
this &,] the ſhadow of the Sie of the Dial, 
when it ſhall fall upon the Word or Mark, you 
may conclude it to be Neon at Conſtantinople; and 
knowing that, it is eaſily known what hour it is 
at any time of the Day. | 

You have ſeveral Countries inſerted in the Di- 
rect South Dial. Fig. 5. 


— 


CHAP, XXXIII. 


The manner of Cutting divers Bodies in Wood or 
Stone, and making Dials upon them. 


Here are ſeven Bodies uſually cut in Stone 

or Wood, whereof five of them are called 
Regular Bodies, becauſe they may be Iuſcribed in 
a Sphere: And they are al ſo called the five Regular 
Platinical Bod ies, becauſe Plato was the Inventor 
of them, and are as followeth, the Cube, the 
Jetrabedrum, the Octobedrum, the Dodecahedrum, 
and the legſabedrum, the others are one of Twelve 
Rhombs, and the other of Thirty Rho-2vs : And bz. 
Cube is the Mole or Lump, out of which the reit 
are contrived I (hill begin with that firſt. 


M2 H 
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How to Cat the Cube. 


[ Definition ] A Cube, is a ſolid Body compre. 
| hended by Six equal Squares, as are A, B, C, D, 

A, D, E, F, and D, C, F, G. — The cutting of 
this Body is plain by the Definition; for let every 
fide of every ſquare be equal, as A, B, to DF, A, 
E, to C, G, Cc. and you will make a Cube o 
what greatneſs you will, this Body is capable o 
hve ordinary Dzals, the ſixt ſquare being the Baſe 
ro ſtand upon: wherefore if you ſet the fide A, D, 
E, F, South, then will the fide oppoſite thereto be 
North, D, C, F, G, Eaſt, and the fide oppofiteſſ 
will be Weſt, and A, B, C, D, Horizontal, all 
which Dials are made in the former part of this 
Book: But if you place any of the Angles of the 
Horizontal Squares South, then will every fide de 
cline 45 deg. for if you turn the Angle D, South 
then will the Diagonal Line A, C, be Esf# Ane 
IVeſt, and the fide C, D, F, G, will be a Saut 
declination, Eaft 45 deg. and his oppoſite a Nori 
declining Weſt 45 deg. and A, D, F, E, is a Sout 
decl. 45 deg, Weſt, and his oppoſite a North de 
clining 45 Eaſt, all which Dza/s are made by the 
Direction in this Book. 


2 . 
— 


How to Cut the Tetrahedrum 


[ Definition ] The Tetrabedrum, is a ſolid Bod 
comprehended by four Eguilateral Triangles, a 
AC B, AC D, and D CB. 

I0o Cut this Body, you muſt make a Parallt 
33 5 . Pipe] 


— — 
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piped. Let the Breadth A D, be 10000, and 
the height A E, be 8164, and the Length A B 
be 8660, upon the upper Face and Baſe thereof 
draw to oppoſite Equilatral Triangler, as AD N, 
divide the Perpendicular P H, into three parts, and 
ſet one part thereof which is equal to 2886, from 
A to N, and from D to L, draw the line NL, 
and in the middle of the point R, will be the 
Vertex of the Solid AB D; From the Point L 
to the I F and G, draw to ſtreight lines 
LF, and LG; do the like on the oppoſite fide 
by the point N; cut off the two Tiangular poti- 
ons L, D, E, N, A, E, and G, L, C, N, B, ſo will 
their remain the Solid Body called a Priſna, 
whoſe two fides FL G, and the 121 are 
equal Triangles, the other three ſides L, F, N, E, 
c. are Paralellagrame. Next by the points F, 
K, H, and the ſidè of the Triangle E H, drawn in 
the Baſe; as alſo by the poines E K H, and the 
ther fide of the Triangle E H, cut this Priſmza, 
and their come forth the Solid Body A, C, D, B, 
he Tetrabedrum deſired. The Body thus prepared 
et the Angle A South, then will the fide BOD. 
he the North Reclining 19. 28 and the other two 
ides AOB, and AOD, will be Sonath decliners 
50 deg. and will recline as the former. The 
aking of theſe Dials is Taught in the former 
part of this Book. The Requiſites ang hour dil- 
ances are as tolloweth. 
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TNorth Rec 19.284 Hours | True l Hours 
the Complement of from the | Hour + from the 
the Lat .add38.28) Subſtile. |giſtances. | Subſtile. 
The St. bel 57.5 
\ — — South-Declin. Reclin. 
(Direct Nort] — 

Reclining. " 
1 3 110 36 9 
Hours True 4 ſo4 00 8 
fromt he Hour 383 7 
Meri» | diſtances J 3 
* | © _ jOT 1 6 
— —— 7 0 Ai $ #4 
Hours D. MJ 8 oo 10 4 
— — [Se Subſiile. 
12 [loo oc} 9g loo 19 3 
wi 21x23) aff 10: jo 5 
10 227 04 „ N 
9 $49) 27 22 10 37] *$0 
. 
72 * 2. 19 — 
| 


The other two South Reclining Declining hav 
the fame Nz2/s ſerving for both; changing but th 
Poſition ot the Subſtilc and hours as hath been di 
rected. 
of South eclining Reclining are as followeth. 


The Planes Reclination ——— —— — 19. 2 
The Planes Declinarion Eaſi or Weſt, 60. oc 


Ine diſtance of the Mer. and Horizon, — 60, oc 
OI. 50 


The 


Ihe Stiles height above the Flane 


he Requitites of the foregoing. Table 
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The Sabſtiles diſtance from the Meridian oz. 36 


— — 


The Planes Longitude ——- 4.46 
Therefore the Subſtile falleth between 8 and 9 of 


the Clock in the Eaſt Dial, and betwycen 3 and 4 
in the I/ /t. 

The beſt way of making theſe two Dials will 
be by the Polar Scales as you did the far Decli- 


NETS. 


How to Cut the Octohedrum. 


An Octobedrum is a ſolid Body, comprehended 
of eight equal equilatra! Triangles, as are A CB, 
ACD, BCE, andECD; To cut this Body 
you muſt make a Para/le/-piped B E F C, let 
the ' breadth thereof B C, or AD, be 10000, 
and the height thereof A E, or CG, be 8164, and 
the length thereof B A, or FG, be 11547, let 4 
I, and DK, and L C, be 2887, one fourth (ora 
quarter) of A B, or F G, by which draw the line 
IK, upon the Superficies, and the like by L, in 
the Baſe, make equilateral Triangles I K H upon 
the Superficies, and from the point L ia the Bale 
the like, ſo that the Point Not the Triangle in 
the Baſe may be oppoſite to the point H, of the 
Superficies ; draw the lines K F, K L, and LC, 
on the one fide of the Figure, and the likes on the 
other ſide, cut off the ILViangler portion I E, 
downwards, and the oppofit: to it L G CB, up- 
wards, and there will remain two equal Otiongs 
KIB HC, and L FN E, the Baſe inclining from 
the line B HC, as much 2s the Superficids doth T. 
cline from the Perpendicular ot N E FE, next cur 

M 4 oft 


* 
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of the portions L KH, fand I H, above, LEN 
and I N, by the Triangle beneath, fo ſhall y oufl”E 
have ar fix cuts the ſolid of eight equilateral Tri. 
angles ABC DE, deſired. The Body thus pre- 
pared, fer the Angle C of the Horizontal A C, 
Soyzh, and the fame Dials of the Tetrabedrum, 

All ſerve for the Octobedrum al ſo; for the Plane 
B C E, will be a South Incliner, and his oppoſite 
a North Reclining 19. 28, and the Plane D A Cf. 
and ECB, will decline 60 deg and Recline as the 
other, and their oppofites Declines and Inclines, 
co deg. as may be ſeen by Bodies themſelves, Joyn- 
ing the Reclining fide, BC D, of the Terrabe- 
drum to the Inclining fide DCE, of the Octobe- 
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Will 
90 
dum, will plainly demonſtrate the ſame, the 


Dials being the one and the ſame in both, there Ml 


. . at | 
will not be any need to reiterate the Work over 


again, he: OT. [ | 
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How to CUT 


The Dodecabedrum. 
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P. g. X. n, and V. o, {hall be 6180, the great- 
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er Segment, and g. c, and n. b, be 3820, the leſ- 
ſer Segiment, and ſo muſt the reſt of the ſides 
be alſo divided, but with this Caution, that the 
midd les and ſegments of every ſide Contermi- 
nous be drawn croſs to others, as thoſe of P. q, 
R. X, croſs to thoſe of A. R, and S. V, and they 
again croſs to them of P. A, and V. E, yet every 
oppoſite fide Parallel to each other, from the 
greater Segment of the one ſide, to the middle 
Line of the other, draw ſtreight Lines croſs the 
Body, as are 1. C, K. o, and o. b; cut off each 
Triangular Priſma, viz. u. o, D. C, IL. K, f. o, 
and n. o. b. a; and ſo of the feſt. And ſo thall 
you at twelve Cuts, frame the Dodecabedrum, 
onſiſting of twelve Pentangles, as is repreſented 
by the Figure: The Body being thus prepared, 
ſet the Angle H, of the Horizontal Plane HRS 
O, South, then ſhall the five ſuperiour Planes 
recline, and their Oppoſites incline as much, wiz. 
RVDKC, will be a direct North reclining 26 
leg. 33 min. and VODE, and RS BC}, two 
orth reclining as much, and declining alſo 72 
deg. HO EA, and HSBA, two South recli- 
ing as much, and declining 36, the Reclination 
of the five Planes being the ſame. 

Having the Reclination of the direct Nor:h 
Dial, it is to be made as you have been Taught 
n the foregoing Chapters, whoſe Hour diſtan- 
es, for all the Planes are as followeth. 
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North Reclining ] South Reclining 


The Sul 


Direct North, | 26 33 26 33 | The — 
Declining 72 00 | Declining 36 oo | 

eclinin — — — — — — 

— * | Hours Hours Sec 

| Hours | on the | Hours| on the | 

Stiles height Plane. Plane. outh h 

„ 0. OH s — P eclini 

12 82 05104 0871 42 The Di 

— 11156 22105 0718 13 h 2 

Hours d. m. 2 1037 330 06g o7 22 

1 9124 18807 55 21 The E/ 

12 4 8114 1208 ogſoz o3 [The He 

11 Iſſoo 095 7105 43] 09 ogjor o2 1 

10 213 38; Sub- ſtile. Sub- | ftile. — 
9 3127 386 6ſoàz 1010 o2ſoo 11 
8 4442 1217 510 1711 olſor 44 
eee 30] 1 103 36 
6 6173 3219 3131 07 [ol 1106 o6 
go fi 247 0902 19, 34 
4 | oZ ogl23 15 


— — 


'ote, The North Recliners and their Oppoſite 
declining 72 deg. have the ſame Dials ſerving for 
all four, changing the Poſition of the Sri/e àndl very far 
' Hours, as before was directed; and are to beſ the Par 
made by the Ries of the foregoing Chapters of the 
The Requiſites for, both the reclining declining}irom th 


Dzals are as followeth. The 
Cube 5 

Firſt, For the North Dial declining 72 deg. Lines c 
and f. g 


North Reclining owes —_— — 26.33Þor o. a, 

Declining Eaſt and We 72.09 the gre: 

4 be diſtance of Meridian and Horizon 3600 each m 
I I 


te 
Of 
1d 
e 
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gf rom the greater Segment. 
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Irhe Heigbt of the Stile 
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The Subſt. diſtance from the Mer. 82.04 


ve Plane's difference of Longitude — 85. 50 
The Stiles height — — — 31,28 


Secondly, The Reguiſites for the South 
declining 36 deg. 


outh Reclining — 28.33 
Declining Eaſt and W, eſt — | 36.00 
The Diſtance of the Mer. and Hor. — 72.00 
he Szbſtiles diſtance from the Meridian 03.33 
The Planes Difference of Longitude ---- 31.33 


05.44 
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How to CUT 


| The 1, coſahedrum. 


T* Icoſabedrum is a Solid, comprehended of 
twenty equal Equilateral Triangles, as are 
4 C, A . % . RCC &c.. Ther 
are two ways to cut this Body; the one is the 
very ſame as the Dodecabedrum was cat, drawing 
the Parallel Lines upon the Cube, at the diſtance 
of the leſſer Segment, as there you drew them 


The other way is thus; divide each fide of the 
Cube p. 9. r. A, into half, and draw ſtreight 
Lines croſſing at right Angles, as 6. d, c, B. J, 
and f. g, and &. m, and J. 1; then mak g p. o, 
or 0. 4, half the fide, the Radius 10000, let 4. c. 
the greater Segment 6180, be ſet from 4. upon 
each middle Line to croſs b. c. d. e, and h. g. 75 

y 


, 


A 
by each two Points, viz. 6. e. c. d, and f. 5, and 
J. g, &c. draw ſtreight Lines croſſing each oth eil * 


at right Angles round about the Cube, ſo ſhall 5 

you have eight Equilateral Triangles , ſuch asf} _—. 

are 2. 3. 4, and 5. 6. 7, Cc. by which every cor: 

ner being cut off, their will remain fix Squares ff Hou 
as b. c. d. e, g. h. f. 1, K. I. n. n, and eight Sex: 

angles; then ſhall b. d, be the Baſe, and the Point} 
of the next Square the Vertex to cut out the _. 


Triangle b. d. g, and g. i, ſhall be the Baſe, and  , 
K, the Vertex to cut out the Triangle g. i. K, and 10 
K in the Baſe and b, the Vertex to cut out K. u. 9 
and theſe three being cut, will leave a fourtii 8 
Triangle between them K. ö. g; and fo of the} 7 
reſt till you find the Body come forth. = 

The Body being thus prepared, let the Angle 
C, of the: Horizontal A. b. C, South, then ſhall 
A. b. d, be a direct North Reclining 48 deg. 11 
min. and the oppoſite Inclining as much, A K © + 
and C. b. F. are two South Reclining as much, butfixo;;3 Þ 
Declining 60 deg. The other fix Conterminou j '- Decl 
with the three do all Recline alike 19.28, where. 
of the two South g. C. E. and g. c. f. doalfoff - = 
Decline 22.14, the two backward Northern Joy 

Planes K. b. d. and 7. A. d. do decline 37 deg . ,, 
45 min. and the two intermediate North Plancs 1 
b. K. Y and . 1 E. do alſo decline 82.14, and 
as theſe: do, ſo doth their oppoſites decline, and 
recling as much. Theſe Things being conſidered, 
and tÞ Body being prepared, the North recli- 
ning Dial 48 deg. 1x min. is made according 
to the foregoing Chaprers. 

Here followeth a Table of all the Hour diſtances 
of all the Planes belonging to this Body, wich the 
Requiſites of the reclining declining Plunes. ) 


-— >. Wa NA wu ow 
2 


L173 1 


ndl North Wel. South 1 c Reclining 
48 11. 2 21 14 
Stiles height — DE 
3 60 oo 14 
Hour Hours Hours 
Hours |diſcances|Hours | on the | Hours | en the 
| Plane Plane 
8168 1305 766 58 
48 [jo 015 7 149 635 8 
1114 596 S625 520 37 
2429 577 313 4% 30 
3-144 578 408 36 32 
459 5719 12 2610 22 19 
- 5174 59] Sub- ſtile. | Sub | ſtile. 
6190 oo 2103 Ijt 56 
180 1 2727 
12 12116 1111 35 
ow x7 10019 44 
2 10143 33 22 
1 2 222 8163 1 
WE: Te 19 28. | North Reclining 19 23 
\*- Declining 82 14 Dieclining 37 54 
138 Hour di. Hours | Heur di. 
: 12 71 7 [„ 2 % 8 44 
"S 11 I , 40 42 1 119 56 44 
IC wo 21 234 30" 0.13 121 3 
nd 9 237153 6 33-3 23: 3: 
nd 8 g 23 10 2 = 22 
2d, 7 5 53 9: 41 
li- Sub- ail. Sub- alle 
6 IS WS 10 
1 21 
4 8 14 10 6 6 f = 17 
F 1176 
0 | 33 8 38333 oo 
1 111 66 26 3 92' 734 46 
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The other two South recline as much, and de- 
cline alſo 60 deg, bis. b. e. f. and A C. E. have 
the {ime Drals ſerving for both, changing the The 
Potion of the Sabſtile, and Hours as afore di- 
rected; 

The Reguiſares for this P/ane are as followeth, 
The Plane's Declination is — — 48.11 
The Declination Eaſt and Weſt — 500 
The Diſt. of the Meridian and Horizon 37.45 
The Subſtiles diſtance from the Meridian 16.4 be P, 
be Plane's Longitude — 4, e,; 
The Stiles height | 

This Dial is to be made by * Rules of the | —_— 

XVth Chapter. 


The Reguijites of two South reclining 19. 28 
VIZ. g. C. F. and g. C. E. do alſo decline 22.14 
and are to be mule by the Rules of the XIII 
Chapter. 
g. f. C. and g. E. C. South Reclining --- © 19.2 
Declining Eaſt and Weft — — 22. 
The diſtance of the Meridian and Horizon 82.1. 
The Subſtiles diftance from the Meridian 06.2 
The Plane's Longitude — 21.44 
The Stiles height — 16.2 


he 
HI 


a 
ure co 
qual A 
is P. 
onſiſt ir 
| K. H. 

The Requiſites of the two middle Planeiſut the 
North reclining as much, and do alſo declinF!pippec 
$2.14, and are to be m:de by the Rules of ths 4. 7, 
XVIIIch Chaprer. nd 7. g 
A North reclining — - 19.2$qual pe 
:clining Eff and 17 —— 82.1 Hines to 
The diſtance of the Meridian and Horizon 22.1 Nhombs, 
The Salſtilet diltance from the Meridian 71 L 
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e Planes Longitude — 83.2 
— he Stiles height — — 1 — 
the 


The Requiſites of the other two North recli- 
ers as much, and do decline 37.54. and are to 
b. e made by the Rules of the XVIth Chapter. 

2 MA North Reclining — — 19.28 
Peclining Eaſt and Weſ? 37.54 
be diſtance of the Meridian and Horizon 75.31 
"tbe Subſtiles diſtance from the Meridian 48.02 
be Plane's Longitude 55.45 
2 [he Stiles height — $6.54 


S 


dis 


| How to CUT 
he Body of twelve Rhombs. 


. THE thirty firſt definition of Euclid defineth 
2.1. a Rhomb, to be a Parallelogtam, or a Fi- 
z. I Hure conſiſting of four equal files, hut hath un- 
5.2&$qual Angles, as out of the Figure 4. b. c. d, of 
1. is Plane may be compoſed two Bodies, one 
5. 2 Tonſiſting of twelve Rhombs, as the Figure 4. ö. 
K. h. u. d, and the other of thirty Rhombs. To 
ut the Body of twelve Rhombs, make a Parall- 
Hpipped, as is 4. b. g. /; let the length be 10000, 
a. h, or c. g, the breadth and depth, as J. Þ, 
nd f. g, be 7071, divide the Length into two 
9. qual parts, as d. L. 1. from thoſe Points draw 
2.1 Lines to the Angles, and they ſhall include four 
2.1 Mombs, as are n. 1. b. L, and L. p. d. R, &c. Draw 
1 1 - upon 
1 , 


28 
7 
IId 
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upon each end two Diagonal Lines, as A. C. and 4 
B. e. which joyning at each Angle with the Lines 
drawn from the middle Point, ſhall make Tri. 
angle ſuch as A. L. C, Cc. Cut away each Cor. 
ner by theſe Triangles, viz. c. by the Triangle 
A. L. C; and ſo of the reſt, ſo ſhall you at eight 
Cuts frame the Body of twelve Rhombs, as you 
ſee the Figure is. 

The Body being prepared, ſet the Angle c, of 
the Horizontal Rhombs a. b. c. d, South, then will 
I. h. g. o, be a direct South, and his oppofite 4 
direct North Dial; the other are all declining a 
like; whereof the four uppermoſt do recline 
30 deg. and oppoſites do incline as much; and 
each doth decline 54 deg. 44 min. Eaſt and Weſt, 
therefore any two Diale being made, will ſerve 
for all the reſt, except the North, South, and 
Horizontal. . 8 

b. a, and a. d, are North reclining 30 deg. and 
decline 54:44, and are made by the Rules of rhe 
XV ch Chapter. | 
The diſtance of the Meridian and Horizon 54,44 
The Subſtiles diſtance from the Meridian $0.47 
The Stiles height — 44.37 
The Plane's Longitude — 8z3.zo 
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A. Ae 


The other two Planes as b. c. f. e. and die gn 
are South reclining 30 deg. and declining Ea. 
and Weſt 54.44. and arc made by the Rules of 
the XVIth Chapter. 

The diſtance of the Meridian from the Hor. 54 44 
The Suhſtiles diſtance from the Meridian 04.37 
The Stiles height 
The Planes Longitude — 
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d | SPP * (CER 
* mt _—_ 4 
l North Reclining | South Reclining 
r. 30 30 
le 00— b 
at 975 | 
Ju Hours, | Hours | | Hours. Hours | 
iftance. iftance. 
12 80 48 2 = 04 
1160 44 1ͤ˖ 111 
L 2143 31 12 12106 ol 
19 329 12 ir - 1103 33 
8 4316 59 ro 201 35 
7 eee 
Sub- | ſtile. Sub- | ftile. 
ng 6 6194 34 8 401 13 
"J [5 74" 27] |7 52 38 
| 4 8927 28 6 6o4 34 
3 9141- 26 « CT 30 
44 2 1058 14 4 drs 31 | 
1 5 
2 | — 


To CUT the 
9 ; ody compoſed of 30 Rhombs. 


HIS Body is repreſented by the Figure L. Z. 

A. E. and is ſomewhit more trouble ſome to 
3% chan the former, and is framed our of a Cube 
''Þ amp A dividing every fide by extream and» 
3 7 N nean 
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mean Proportion, which is thus eafily done; Lei Cline 
ab, bg. bm. Cc. be 10000, then ſhall à c. 6 d ped 
bn. mh. bf. g e, &c. be 6180, the greater Sg ume 
ment, which taken of a Sector opened to the wi 
deſt of any one fide, and ſet from each Angle ab 
g m, Cc. both ways, ſhall leave 2 d. b c. b h. mn. 
b e. g J. Cc. 3810, the leſſer ſegment of the ſame 
fides, from the terms of the greater ſegment on 
the one fide, -to the leſſer on the other fide, draw 
Parallel Lines, as de. a f. b g. and 97. croſs 
them with the like Parallel Lines as are cb. 59 
K. and fp. from each oppoſite Angle b f. anc 
a g. unto the Leſſer ſegment oppofite to fait 
Angles, draw Parallel Lines, as are ap. g c. b. 
and &d; ſo ſhall you have all the Lines on thi 
fide the Cube neceſſary for direction in cutting 
this Body; and thus muſt you do with all the 1 
reſt of the ſides: the Line being drawn'as yo 74 
ſee in the Egure, there is three Triangles tramed} 1 5 
about every ſolid Angle, as are the Lines a  } 175 
21 d e. and g n c. about the Angle b, by which the 7% 2 
Angle muſt be three times cut, continuing each 1% 88 
Line as a part is cut away, to avoid Confuſion aft ar 
Jo ſhall you at twenty four cuts produce the Bod 
of zo Rhombs deſired ; which being prepared, { 
the acute Auge N, of the Horizontal Khomb 
M N.R L, Seth, then ſhall the Rhomb O PQ 
be a direct South Dial, and his oppofite a Nor!) 
AB C D. of the Cube (being the ſame in th: 
Body) Weſt, and his oppoſite an Eaſt Plane; thi 
reſt are all South and North declining and recli 
ning, as are the three Rhombs OP NT, TNRX 
and TX Z O, which are conterminous with th: 


Horizontal , and South, and Weſt Planes. gt 
Clin 


decli; 
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then 
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cline and recline, fo do all the reſt, as from the 
very inſpection of the Figure of the Body {doth 
ſufficientlx appear: Wherefore having found the 
I declination and reclination of theſe three Planes, 
there is as much done as is uſefull for the Body; 
then will you find that OP NMI, and KPNC, 
me will be two reclining zo deg: and declining Eft 
and IW:/? 20 deg. 54 min. and TN RA, and 
CMN D, will be South reclinin d d 
aw 1 ; * 
of declining 56 deg. x6 min. and OTXZ, and 
K CD E, South reclining 18 deg- ond declining 
1% and weſt 58:16. the three North ones will be 
IF the ſame with the South in all reſpects, both for 
57 reclination and declination; by which means you 
may have twenty four reclining declining Dzals, 
in Whergof three will be South reclining declining 
IE, and three will have the fame declination 
1% %%, and will decline the ſame, and 10 their will 
* be of the North reclining declining Dza/s, and 
eich bath his oppoſite, which recline, and: de- 
cline as much, and their will be five ordinary 
a Drals, VIZ. a Horizontal, a South, a North, an 
"YE? and Weſt, ſo will you have twenty nine 
Dialer on this Body. The manner of making theſe 
Dzals is ſhewed in the foregoing Chapter. The 
Requiſites and hour Arches on their Planes are as 


1 tolloweth. 


N 2 South 


8933 


"South Nel D Rechine(Soub Neclin. 
ing 30. oo „ 54. 00png- 18. oo 
IDeclin 20. 54. Declin. 56.16 Declin. 58. 16 


— 


Hours Hours Hours [Hours jy ours [Hours 
| diſtan i 2 di ſtan. 
5 764 24 8081173 9123 7 
65 [18 5a[5 , 7152 144 bs 44 
$9 4 433 9 236. 5" 
8 45 437 5$Þ1 4 6 j2 52 
9 33 1556 4/2 137 / 30 
iQ 2 2] 2009 34 58 o 24 


Sub- Stile. Sub. Stile. Sub Stile. 


ir JO 2110 2 429 310 38 
+ 33 j2| 02 18 34410 2k 47 
114 10 12 [16 goltx 1/3 13 


I 
2 107 6x 116 480 12 |5 280 
3 972 26]2 1c 58: 11'to 18 

4 927 59 2 £165 582 1034 11 


* 


South Reclining — — — 30 0? 
Declining Eæſt and Weſt — 20 54 
The diſtance of the Mer. and Horigen 79 11 


- The Subſtiles diſtance from the Meridian —02 5 
The Stiles height —— — — 6 25 
The Planes Longitude . — 18 
Therefore the Subſtile ſtands between 10 and 
11 in the Eaſt Dial, and between 1 and 2 in the 
Weſt Dial. And made by the Rules of the 121þ 

Chapter. . 4 
South Reclininggꝛ — =— — 54 00 
Decl. 


\ 


[| | 
j 


Wi 
1 


g fl 


The 
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Declining Eaſt and Weſt ————— 56 16 
The diftance of rhe Meridian and Horizon 37 22 
The Subſtiles diſtance from the Meridian 16 29 


The Stiles height — 26 10 
The Planes Longitude 


, By which means the Subſtile falls between 9, and 


10, in the Eaſ?, and between 2 and 3 in the IVe/r 
Recliner. And made by the Rules of the XV. 
Chapter. 
South Reclining —— —— — 18 00 
zclining Eaſt and Weſt —— — 5816 
The diſtance of the Meridian and Horizon 63 26 
The Subſtiles diſtance from the Meridian o5 28 
The Stiles height — 03 57 
The Planes Longitude — F4 1I 
By which means the Subſtile will fall between 
8 and 9, in the Eaſt, and between; and 4, in 
the Weſt Decliner. And made by the Rules of 
the 12h Chapter. | 


The Cutting of the frve Regular Bodies in Paſt 
| ; Board. 

1. T Cube is compoſed of fix Geome- 

trical Squares, as A. | 

2. The Tetrabedrum is compoſed of three E- 
quilatrial Triangles, as B. 

3. The Ofobedrum is compoſed of fix Equila- 
trial Triangles, as C. 

4. The Dodecahedrum is compoſed of twelve 
Equilatrial Pendegons, whoſe ſides are equal, and 
the Angles 72 deg, as D. " 

5. Ihe Icaſbedrum is compoſed of twenty E- 
quilatriat Iriangles, as E. 

Theſe Bodi.s being fo cut will fod up, and 
appear as the ſolid Bod ies. North 


No  A—— 


—__— 


— — =- 


| 
| 
| 
| 
| 
| 
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North Reclin North Reclin. 


| | North Reclin 
eng 3o Ooleng Fa. oo ing 18. oo 
Declin. 20. 50 Declin. 58. 16 Declin. 58.16 
1 3 
Hours Hours Hours Hours Hours | Hours 
diſtan. diſtan. Iiſtan- 
4 874 40% 10087 Jr 11187 54 
S 768 2713 9169 13]2 10062 20 
288 43 2 8152 273 942 26 
2 528 29] 7137 124 827 58 
$ 4.14 35 6 23 205 7 16 56 
5. 31 5, 5/0 276 % 45 
Sub- | * Sub- | ſtile.] Sub- | ſtile. 
zo '2.18 2375 A411 597 3Þ. 39 
11 126 ] 3/14 318 42 6 
12 40 37/10 2127 46% 318 3c 
1 11 55 53/1 141 5660 2429 56 
2 1072 000 12 157 40/11 15 
3 o9£88.28|r 1117452] 12 '56 59 
North Reclining — — 30 00 
Declining Eſt and IW-ff, — 20 54 


The diſtance of the Meridian and Horizon 7911 
The Subſtiles diſtance from the Meridian 40 36 
The Stiles Height — 4 28 
The Planes Longitude 3 47 
This Dial is mide by the Rules of the 1600 
Chapter. | 
The North Reclining 54.00 
Declining K and Weſt 58.16 


The diſtance of the Meridian and Horizon 575 N 2 
e 


— 


— > — — — 


— ———_— —— 0 


\ 


4 


Chap 
The. 


declit 
or Pl. 
Meri. 


Dials 
tude 


at ſucl 


| [ 183] 
The Subſtiles diſtance from the Meridian 57.40 
The Stiles height — gw — 55. 39 
The Planes Longitude - ——— — 62.24 

This Dia is made by the Rules of f XVII 


Chapter. 
The North Reclining - 18.00 
Declining Eaſt and Weſt 58.16 


The lien of the M-ridian and Horizon 63.26 
The Subſtiles diſtance from the Meridian 65.59 
The Stiles Height — — 33. 87 
The Planes Longitude  =—— — 

This Dial is made by. the Rules of rhe I 
Chatter, —_— 3 I's 


And thus you have all 5 Talis 1 ; 
fates belonging to alt the Bodies mentibned in 
this Book. Note, That upon all South reclinifig 
declining Dials, che declination of the Meridian 
or Planes Longirude, i is accounted from tlie Noon 
Meridian: And upon all North decliningrectining 
Dials., leſs than a Polar Dial, the Pjanes Longi- 
tude is reckoned from the Midnight Meridian, 
or twelve a Clock at Night, and in ali Polar Di- 
als it may be accounted from either Noan, or 
Midnight, becauſe the Longitude of the Plane is 
al ways 90 deg. and in all Next decliping recli- 
ning Dials, more than a Polar, it is found from the 
Midnight Meridian, but the Complement to 180 
deg. is the difference of Longitude, from the 
South, ſee Page 122. | 

You have in I; igure 36, a Dial which n 
by the ſhade of the Stile, what People, whether 
by Sea or Land, have the Sun Juſt over their Heads 
at ſuch a time as you look upon the Dial; which 

is 


2 


* 


[ 184 ] 
is performed by inverting that part of the Teri- 
T Ffrrial Globe, which is included between the two 
a Tropichts. £ * 

The Reafon of this Inverſion is, that the ſha- 
dow the Stile being always caſt towards to con- 

trary part to the San, that is, if the Sun be Eaſt, 
his ſhade falls rowards the Weſt, c. therefore is 
it neceſſiry that the E:flern-part of the World 
ſhould lic Weſtwagd, and the Northern part South- 
ward, 

Theſe Dials are beſt to be Eguinoctial ones, on 
which this ſort of Furniture is diſcribed, fer it 
appears the beſt on theſe ſort of Planes: Tue 
making of an Eguinoclial is taught in Page 20, 
and this Furniture deſcribed after this manner; 
Your Dial being made, and a Irigen, as in Page 
135, put into your Trigon (beſides the Tropicks 
and Equinoctial) 5, 10, 15, and 20 deg. of De- 
clination, for that anſwereth on this Dial, for 
5, 10, 15, ard 20 deg. of Latitude from the 
Eguinoclial, and transfer them (in obſcure Lines) 
from your Tiger to your Plane; this being done, 
your Perpendcular Stile bing made Radius, ſet 
the Tangent of 5, 10, 15, and 20, from the 
twelve a Clock Hour-Line, and draw obſcure 
Lines thro? the Points parallel to the twelve a 
Clock, and they ſhall repreſent your Longitude, 
your Dial is ready for to deſcribe your Furniture; 
then take a Map of the Place you deſite to draw 
on your Dial, and turn the bottom upward, and 
deſcribe the Country, according to its. Latitude 
and Longitude, and your Work is done. 
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